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HERNIA. 

By  WILLIAM  B.  COLEY,  M.D. 

Direct  Inguinal  Hernia.  The  outstanding  feature  of  the  literature 
dealing  with  hernia  during  the  past  year  is  the  stress  that  is  laid  by 
a  number  of  surgeons  upon  the  need  for  a  better  technic  in  dealing 
with  the  problem  of  the  repair  of  direct  hernia.  Anyone  who  has 
had  much  experience  in  treating  hernia  knows  to  his  sorrow  the  diffi- 
culty that  often  presents  itself  to  the  operator  in  attempting  to  effect 
a  radical  cure  on  a  certain  type  of  individual,  usually  a  thin,  middle- 
aged  male,  whose  conjoined  tendon  is  exceedingly  deficient,  whose 
abdominal  muscular  development  is  unusually  poor  and  whose  hernia 
amounts  to  a  bulging  over  the  external  ring,  with  evidence  of  weakness 
from  the  rectus  muscle  edge  over  to  or  nearly  to  the  anterior  superior 
iliac  spine.  Sometimes  the  ring  is  enlarged  several  fingers'  breadth 
and  the  palpating  finger  can  be  pushed  directly  back,  showing  that 
the  floor  of  the  canal  is  being  composed  principally  of  transversalis 
fascia  and  peritoneum. 

Downes,  to  whose  comprehensive  paper  published  in  the  opening 
number  of  Archives  of  Surgery1  the  reader  is  referred  for  an  excellent 
critical  discussion,  believes  that  we  must  recognize  the  fact  that  a 
certain  number  of  direct  hernia-  cannot  be  cured  by  operation,  and 
points  out  that  the  great  difficulty  lies  in  drawing  the  line  between 
them  and  the  cases  in  which  a  cure  can  be  hopefully  expected.  This 
is  complicated  by  two  factors:  First  of  these  lies  in  the  fact  that 
the  individuals  who  possess  a  marked  thickening  of  the  subcutaneous 
fatty  tissues  obscures  the  condition  of  his  underlying  muscles,  rendering 
proper  palpation  difficult.  The  second  difficulty  lies  in  the  observation 
that  not  uncommonly  apparently  favorable  cases  return  with  an  early 
recurrence,  while  some  of  the  most  unfavorable  cases  result  in  perma- 
nent cures.  Many  of  these  cases  of  direct  hernia  upon  whom  operations 
are  being  performed  should,  in  Downes's  opinion,  be  considered  as 
unfit  for  operation  and  given  a  well-fitting  truss.  He  cites  the  changed 
attitude  taken  by  the  officials  regarding  men  with  hernia  being  accepted 

1  Vol.  i,  No.  1,  p.  53. 
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in  the  draft  army  service.  At  first  any  man  was  accepted  after  he  had 
undergone  a  so-called  radical  cure  operation,  without  distinction  as  to 
the  type  of  hernia,  length  of  time  following  operation  or  the  experience 
of  the  operator  who  performed  it.  Finally,  in  the  last  draft  no  man 
with  a  hernia  was  accepted  for  full  military  duty  either  before  or  after 
being  operated  upon.  Downes  says  in  conclusion:  "  From  these  results 
it  is  evident  that  the  results  following  herniotomy  were  not  so  satis- 
factory as  had  been  anticipated.  While  some  of  the  recurrences  may 
have  been  the  result  of  poor  technic,  1  venture  to  state  that  the  great 
majority  occurred  in  hernia  of  the  direct  variety  and  that  a  good  per- 
centage of  these  were  of  the  type  that  never  should  have  been  operated 
upon." 

After  giving  a  careful  description  of  the  anatomical  considerations 
involving  a  thorough  knowledge  of  the  inguinal  region  and  the  rela- 
tions of  direct  hernia  to  the  several  important  landmarks,  DoAvnes 
discusses  the  causes,  symptoms  and  diagnosis.  He  then  gives  the 
details  of  the  technic  which  he  is  now  adopting  for  the  radical  cure  of 
these  hernia?.  In  brief,  it  consists  in  isolation  and  high  ligation  or 
closure  of  the  neck  of  the  sac,  separate  closure  of  the  transversalis 
fascia  when  possible,  transposition  of  the  rectus  muscle  from  the  pubic 
attachment  up  as  far  as  the  level  of  the  internal  ring  by  opening  its 
anterior  sheath  and  approximating  it  to  Poupart's  by  interrupted 
sutures,  followed  by  approximation  of  the  conjoined  tendon  to  Pou- 
part's (thus  giving  a  double  muscular  support  to  the  posterior  wall 
of  the  inguinal  canal),  as  is  done  in  the  Bassini  operation.  He  then 
advocates  completing  the  operation  as  a  typical  Bassini  by  closure  of 
the  divided  external  oblique  aponeurosis,  or,  as  he  rather  prefers,  by 
adopting  the  imbrication  of  the  external  oblique  (Andrews),  bringing 
the  inner  portion  of  the  external  oblique  aponeurosis  down  to  Pou- 
part's beneath  the  cord  and  the  lateral  flap  over  the  cord,  suturing  it 
to  the  surface  of  the  inner  flap,  thus  bringing  the  cord  along  a  canal 
composed  of  the  inner  leaf  of  aponeurosis  posteriorly  and  the  outer 
leaf  anteriorly.  (Since  publishing  this  monograh,  Downes  is  trying  a 
series  of  cases  in  wdiich  he  is  overlapping  the  external  oblique  aponeu- 
rosis behind  the  cord,  as  described  in  Stetten's  communication,  thus 
bringing  the  cord  superficial,  it  being  covered  only  by  skin  and  sub- 
cutaneous fatty  tissues.)  This  latter  procedure  has  seemed  to  us  to 
violate  one  of  Nature's  principles  in  that  it  brings  a  structure  (the 
cord)  out  of  the  abdomen  in  a  direct  line  instead  of  obliquely,  and  the 
result  of  increased  intra-abdominal  pressure  would  tend,  it  seems,  to 
protrude  a  projection  of  peritoneum  at  the  inner  inguinal  ring,  whereas 
if  the  exit  is  oblique  and  gradual,  as  is  seen  in  the  passage  of  the  ureter 
into  the  bladder  or  the  common  duct  into  the  duodenum,  increase  of 
pressure  tends  to  close  the  canal  rather  than  to  invite  a  new  hernial 
protrusion.  The  validity  of  this  criticism  may  be  questioned,  but  we 
offer  it  here  as  a  point  for  observation  and  because  it  suggests  itself 
on  theoretical  grounds. 

As  to  the  necessity  of  our  recognizing  that  the  typical  Bassini  opera- 
tion, without  the  addition  of  other  fortifying  procedures,  especially 
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the  rectus  transposition  is  inadequate  in  many  cases,  it  seems  hardly 
necessary  to  comment  here.  Improvement  in  our  results  in  hernia 
during  the  next  decade  will  mainly  be  manifested  in  the  more  thought- 
ful consideration  of  the  operability  or  inoperability  of  certain  types 
of  direct  hernia  and  in  the  adaptation  of  the  proper  operative  pro- 
cedure to  the  individual  case  in  those  instances  in  which  surgery  offers 
a  reasonable  chance  for  a  cure. 


? 


Fig.  1. — Internal  oblique  and  conjoined  tendon  sutured  to  Poupart's  ligament. 

(Schley.) 

We  have  already  alluded  to  the  modification  of  technic  for  the  cure 
of  inguinal  hernia  proposed  by  Stetten.2  lie  mentions  several  points 
in  his  description  of  the  operation  that  we  do  not  entirely  commend. 
First,  he  does  not  advocate  opening  the  sac  in  direct  hernia  unless  very 
large,  simply  replacing  it  before  doing  the  plastic  operation.  We  have 
always  felt  that  in  any  hernia,  direct  or  indirect,  large  enough  to  require 
an  operation,  the  sac  should  be  opened.  Downes  states  his  view  in  a 
similar  way  in  his  recent  article  mentioned  above.     A  second  point  is 

2  Annals  of  Surgery,  June,  1920,  p.  744. 
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the  question  of  the  desirability  of  removing  the  appendix  through  the 
hernial  incision  routinely.  We1  may  be  unduly  prejudiced,  but  this 
has  never  seemed  to  ns  a  wise  procedure  and  it  has  never  been  proved, 
as  far  as  we  know,  in  a  parallel  series  of  eases  done  under  the  same 
conditions  and  by  the  same  operators  that  the  percentage  of  infections 
is  not  greater  in  the  hernia  operation  combined  with  appendiceetomy. 
li  certainly  prolongs  the  operation  and  thus  renders  the  patient  more 
prone  to  a  post-operative  bronchitis  or  pneumonia,  both  of  which  com- 
plications are  particularly  to  be  avoided  in  hernia  operations. 


?  y 


Fig.  2.— Suturing  inner  half  of  external  oblique  aponeurosis  to  Poupart's  ligament 
over  weak  internal  oblique  and  conjoined  tendon.     (Schley.) 


The  chief  step  in  Stetten's  operation,  however,  is  the  overlapping 
of  the  external  oblique  aponeurosis  beneath  the  cord,  bringing  the 
latter  superficial  to  all  the  layers  of  the  abdominal  wall  and  covered 
only  by  skin  and  subcutaneous  fat.  This  undoubtedly  gives  addi- 
tional support  to  the  floor  of  the  inguinal  canal,  but  the  point  we  ques- 
tion is  whether  or  not  the  direct  emergence  of  the  cord  at  the  site  of 
the  internal  ring  perpendicularly  through  the  abdominal  wall  renders 
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the  inception  of  a  recurrent  hernia  at  this  point  more  likely  than  in  the 
type  of  repair  where  Nature's  oblique,  gradual  emergence  is  main- 
tained. The  results  of  Halsted's  operation  in  which  the  cord  emerges 
in  a  similar  maimer  would  seem  to  confirm  this  view.  There  is, 
theoretically,  an  advantage  in  this  technic  over  the  typical  Andrews's 
overlapping,  in  that  pressure  on  the  cord  between  the  two  unyield- 
ing layers  of  fascia  (external  oblique  aponeurosis)  which  might  tend 
to  cause  swelling  of  the  cord  and  testicle  due  to  impaired  venous 
return,  or  even  a  pressure  atrophy  of  testicle,  is  avoided  by  bringing 


Fig.  3.— Inner  half  of  external  oblique  aponeurosis  may  be  notched  for  cord  or 
sutured  only  to  cord.     (Schley.) 

it  superficial,  and  in  the  few  cases  we  have  observed  where  this  opera- 
tion has  been  done  the  patient  has  not  appeared  to  suffer  any  incon- 
venience from  trauma  to  the  cord  in  its  rather  exposed  position.  It 
is  conceivable,  however,  that  in  a  thin  individual  without  much  pro- 
tecting adipose  tissue  that  the  cord  would  be  sensitive  to  mild  trauma 
in  this  position;  although,  if  the  procedure  is  of  value  as  a  curative 
measure,  this  would  hardly  constitute  a  valid  objection.  Stetten  claims 
that  with  this  operation  he  has  found  rectus  transposition  unnecessary 
even  in  the  most  unfavorable  cases,  and  he  advocates  it  for  all  types 
and  varieties  of  inguinal  hernia. 


•2-2 
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hi  ;i  brief  article  in  the  Annals  of  Surgery,  June,  1920,  Schley  also 
advocates  the  extra  fortification  of  the  inner  half  of  the  inguinal  canal 
by  a  technic  which  differs  in  no  important  respect  from  that  just 
described  by  Stetten.  His  feeling  about  the  indications  for  adopting 
this  modification  of  a  typical  Bassini  operation  coincides  with  those 
of  other  surgeons  in  whose  opinion  something  additional  should  be 
done  to  prevent  a  recurrence,  lie  has  used  this  method  in  cases  of 
moderate  muscular  deficiency  of  the  internal  half  of  the  inguinal  canal, 
and  in  very  had  cases  for  repair,  where  it  is  found  necessary  to  use 


S 
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Fig.  4.  —Completion  of  suture  of  the  inner  half  of  the  external  oblique  aponeurosis  to 
Poupart's  ligament.     (Schley.) 


every  resource— for  example,  as  rectus  transposition.  Schley  also 
transplants  the  cord  so  as  to  leave  it  lying  beneath  the  skin  and  sub- 
cutaneous tissue. 

The  best  conception  of  Schley's  technic  may  be  afforded  by  a  glance 
at  the  accompanying  illustrations. 

Another  contribution  to  the  subject  of  direct  inguinal  hernia  is  that 
of  Hoguet  in  the  Annals  of  Surgery,  December,  1920.  He,  like  other 
contributors  to  this  subject,  recognizes  the  important  fact  that  this 
variety  of  inguinal  hernia  offers  far  greater  defects  as  regards  a  per- 
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manent  operative  cure  than  the  oblique  type,  and  that  whereas  the 
simple  Bassini  operation  suffices  in  the  latter  variety  to  give  a  satis- 
factory cure,  in  a  very  large  percentage  of  cases  the  incidence  of  recur- 
rence in  direct  hernia  is  large  enough  to  offer  a  very  real  problem  and 
deserves  far  more  careful  study  on  the  part  of  the  surgeon.  He  par- 
ticularly advocates  the  principle  that  the  same  operation  should  not 
be  made  to  fit  every  patient,  in  some  cases  the  simple  Bassini  and  in 
others  the  Bassini,  with  transplantation  of  the  rectus,  and  others 
with  the  suture  of  the  reduplicated  aponeurosis  to  the  external  oblique. 
This  latter  technic  represents  his  contribution  to  the  subject.     This 


Fig.  5.— The  outer  half  of  the  external  oblique  aponeurosis  lapping  suture  line  and 
folded  over  inner  half  secured  by  interrupted  sutures.     (Stetten.) 

operation  which  he  has  found  to  be  particularly  useful  in  those  cases  in 
which  the  internal  oblique  and  transversalis  were  found  to  be  very 
weak,  or  where  the  rectus  muscle  itself  is  very  narrow,  is  done  through 
the  usual  skin  incision,  the  aponeurosis  of  the  external  oblique  is  split 
in  the  usual  manner  and  the  disposition  of  the  sac  does  not  differ  from 
the  method  generally  in  use  in  the  ordinary  hernia  operation.  How- 
ever, Hoguet  prefers  not  to  ligate  and  cut  away  the  deep  epigastric 
vessels  where  they  are  involved  in  the  pantaloons  type  of  double  bulge, 
but  strips  the  sac  entirely  to  the  lateral  side  of  the  vessels,  converting 
it  into  an  indirect  in  this  manner.  Obviously,  he  aims  at  a  very  high 
ligation. 
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Fig.  6.— The  outer  half  may  also  be  notched  to  surround  transplanted  cord  or  may 
be  sutured  only  to  site  of  cord.     (Stetten.) 


Fig.  7.— Completion  of  overlapping.     Stetten.) 


DIRECT  INGUINAL  HERNIA 


25 


His  step  in  the  repair  is  quoted  as  follows:     "In  the  majority  of 
cases  of  direct  hernia  these  muscles  are  weak,  and  it  then  becomes 


,.-•■*  * 


Fig.  8 


Fig.  9 


Figs  8  and  9.— Showing  how  the  sutures  are  introduced  through  both  the  reflected 
portion  of  the  aponeurosis  of  the  external  oblique  and  the  conjoined  tendon  and 
how  these  structures  are  sutured  to  Poupart's  ligament.     (Stetten.) 
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necessary  to  reinforce  them.  As  a  double  reinforcement  the  redu- 
plicated aponeurosis  of  the  external  oblique  is  used  in  the  following 
way:  The  upper  edge  of  the  aponeurosis  is  pulled  upward  and  toward 
the  midline  with  a  sharp  retractor,  thus  making  a  folded  edge  of  fascia, 
lying  parallel  to  Poupart's  ligament  and  about  one-half  inch  above  the 
lou.r  border  of  the  internal  oblique  muscle.  The  sutures,  preferably 
of  kangaroo  tendon,  are  then  introduced  through  this  folded  edge  of 
aponeurosis,  the  internal  oblique  and  transversalis,  and  then  through 
Poupart's  ligament  from  behind  forward,  posterior  to  the  cord.  It 
has  been  found  very  useful  to  use  a  blunt  retractor  in  the  lower  angle 
of  the  wound  in  order  to  expose  the  lowermost  portion  of  the  canal, 
which  is  essentially  the  weakest  and  which  should  be  completely  visible 
when  the  most  internal  suture  is  introduced.  One  suture  should  be 
inserted  above  the  exit  of  the  cord,  making  a  new  external  pillar  to  the 
new  internal  ring,  either  in  the  way  described  above  or  simply  through 
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Fig. 106 


Fig.  10a  (above).— Position  during  the  stage  of  dissection  and  the  insertion  of  the 
sutures  between  Poupart's  ligament  and  the  conjoint  tendon.  The  requisite  of  this 
position  is  exposure.     (Lyle.) 

Fig.  106.— Position  during  the  stage  of  repair.  Here  relaxation  is  desired.  The 
thigh  and  knee  are  flexed  and  the  whole  limb  rotated  inward  This  relaxes  Poupart's 
ligament,  the  conjoint  tendon  with  its  component  parts,  and,  to  a  lesser  degree,  the 
rectus.  Additional  relaxation  is  obtained  by  elevating  the  shoulders.  When  the 
maximum  physiological  relaxation  has  been  obtained  the  sutures  are  tied.  (In  the 
drawing  the  arms  are  raised  in  order  to  show  the  operative  field;  in  practice  they  are 
by  the  side.)     (Lyle.) 

the  internal  oblique  and  transversalis  if  these  are  strong  enough  at 
this  point.  The  upper  leaf  of  the  aponeurosis  is  then  brought  over  the 
cord  and  sutured  to  the  lower  leaf  and  the  skin,  and  the  subcutaneous 
tissue  is  then  closed." 

Hoguet  states  that  the  results  of  operation  in  142  cases  of  direct 
hernia  show  the  percentage  of  recurrence  from  the  simple  Bassini 
as  7.3  per  cent.,  from  the  Bassini  with  rectus  transplantation  2.8  per 
cent.,  and  from  the  Bassini  with  suture  of  the  reduplicated  aponeurosis 
2.5  per  cent. 

Value  of  Position  in  Operative  Treatment  of  Inguinal  Hernia. 
Lyle3  advocates  the  use  of  a  position  of  the  patient,  during  the  second 

3  Surgery,  Gynecology  and  Obstetrics,  November,  1920,  pp.  529-530. 
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Fig.  11.— The  stage  of  dissection  is  finished  and  the  sutures  are  being  inserted 
between  the  conjoint  tendon  and  Poupart's  ligament,  Note  wide  gap  between  the 
conjoint  tendon  and  Poupart's  ligament,  and  the  tension  of  the  internal  oblique. 
(Lyle.) 


Fig.  12.— Same  as  Fig.  11,  with  the  patient  in  the  position  of  maximum  physio- 
logical relaxation.  Note  the  automatic  approximation  of  the  structures.  The  reduc- 
tion of  the  gap  varies  in  different  patients  from  20  per  cent,  to  70  per  cent.,  the 
average  being  35  per  cent.  In  the  slighter  hernial  there  is  an  actual  approximation 
of  Poupart's  ligament  and  the  conjointed  tendon.     (Lyle.) 
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stage  ol  the  operation,  or  stage  of  repair,  which  anatomically  relaxes 
the  structures  involved  in  the  repair  and  makes  proper  application  of 
sutures  and  approximation  of  tissues  easier  than  when  the  subject  is 
lying  m  the  ordinary  dorsal  decubitus.  lie  shows  that  with  the  thigh 
flexed  and  rotated  inward  Poupart's  ligament  is  relaxed  and  hence 
the  conjoined  tendon,  which  arises  from  the  lateral  portion  of  this 
Structure,  is  also  relaxed  and  that  the  resulting  relaxation  is  of  real 
assistance  in  effecting  the  repair,  particularly1  in  cases  with  poorly 
developed  muscles.  He  says  that  since  adopting  this  postural  change 
he  has  had  occasion  to  transplant  the  rectus  only  once  in  the  past  five 
years.  He  strongly  urges  this  position  as  a  postoperative  measure 
tor  a  period  of  at  least  seven  days.  During  the  first  stage  of  the  opera- 
tion he  places  the  patient  in  the  ordinary  dorsal  position  and  main- 
tains this  until  ligation  and  fixation  of  the  sac  has  been  completed, 
since  exposure  and  definition  of  the  parts  are  best  served  with  the 
structures  rendered  more  tense  and  prominent. 


,vif  13- -Post-operative  position.  The  patient  leaves  the  operating  room  with  a 
pillow  under  the  thigh,  and  the  shoulders  elevated.  He  is  transferred  to  the  bed,  and 
maintained  in  the  relaxed  position  for  at  least  seven  days.     (Lyle.) 

Methods  of  Operating.  Quain,4  of  Bismarck,  N.  D.,  discusses  the 
technic  of  inguinal  herniotomy.  He  emphasizes  certain  anatomical 
and  technical  points  which  he  believes  to  be  of  special  importance  if 
we  are  to  obtain  100  per  cent,  permanent  cures  through  the  radical 
operation  for  oblique  inguinal  hernia.  He  states  that  his  service  as 
Lieutenant-Colonel  of  the  Medical  Corps  in  the  United  States  Army 
during  1918  gave  him  a  large  experience  in  the  operative  treatment 
of  hernia,  as  a  result  of  which  he  has  arrived  at  several  definite  con- 
elusions  as  to  the  technic  which  offers  permanent  cures.  He  believes 
that  there  are  four  chief  causes  for  failure  in  operation,  i.  e.:  "  (1)  Leav- 
ing the  stump  of  the  sac  too  long;  (2)  failure  to  close  properly  the 
internal   abdominal   ring;    (3)    leaving   too   much   unnecessary   tissue 

4  Surgery,  Gynecology  and  Obstetrics,  January,  1920,  p.  88. 
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attached  to  the  cord  within  the  internal  ring;  (4)  letting  the  patient 
resume  work  too  early  after  operation  for  large  hernia." 

He  believes  that  the  only  structure  requiring  review  for  the  present 
purpose  is  that  of  the  spermatic  cord.  He  states  that  the  frequent 
cause  of  recurrence  is  due  to  too  much  tissue  being  left  about  the  sper- 
matic cord  and  vessels,  making  too  large  an  opening  in  the  internal 
ring  for  the  cord  to  emerge. 

We  believe  that  Quain  is  correct  in  calling  attention  to  the  import- 
ance of  dividing  the  cremaster  muscle  and  separating  it  carefully  from 
the  cord  and  sac.  We  do  not,  however,  think  he  is  correct  in  so  strongly 
emphasizing  the  importance  of  separating  the  vas  from  the  spermatic 
vessels  and  making  them  emerge  through  two  separate  openings. 
This  step,  which  forms  the  basis  of  Torek's  operation,  we  discussed  fully 
in  the  issue  of  Progressive  Medicine,  June,  1920,  and  it  is  unnecessary 
to  repeat  it  here.  However,  we  might  add  that  we  stated,  in  our  opinion 
this  step  played  little  part  in  the  actual  results  obtained  by  Torek, 
attributing  his  results  rather  to  the  very  careful  and  painstaking 
technic  carried  out  throughout  the  entire  operation,  and  that  the 
results  obtained  at  the  Hospital  for  Ruptured  and  Crippled,  in  fact, 
fully  proved  that  equally  good  results  could  be  obtained  by  having  the 
vas  and  vessels  come  out  through  a  single  opening. 

Quain  states  that  all  of  the  sutures  should  be  placed  before  tying 
any  of  them.  This  point  is  probably  unimportant,  personally,  we 
have  always  tied  each  suture  as  soon  as  it  was  introduced,  placing  the 
first  suture  directly  below  the  cord  so  that  it  just  touches  it  when  the 
latter  is  held  vertically  to  the  plane  of  the  abdomen;  the  second  suture 
is  then  placed  one-quarter  to  three-eighths  of  an  inch  below  the  first, 
and  so  on,  until  the  last  suture  is  introduced,  which  closes  the  lower 
portion  of  the  inguinal  canal  completely  up  to  the  pubic  bone.  An 
additional  suture  is  then  placed  just  above  the  cord,  making  the  open- 
ing just  sufficient  to  permit  the  cord  to  emerge  without  undue  pressure. 
If  this  suture  is  introduced— a  step  which  we  have  advocated  for  the  last 
thirty  years— we  believe  that  fewer  recurrences  will  take  place  through 
the  internal  ring.  The  most  important  suture  in  the  entire  operation 
we  believe  to  be  the  lowermost  one,  and  this  is  introduced,  as  already 
described,  in  our  article  in  Keen's  Surgery,  i.  c,  coining  through  a 
double  or  reflected  layer  of  the  aponeurosis,  crossing  over  the  ilio- 
inguinal nerve  and  picking  up  the  outer  portion  of  the  conjoined  tendon 
and  crossing  over  and  taking  a  firm  hold  on  Poupart's  ligament  just  as 
it  enters  the  pubic  spine.  This  completely  and  firmly  closes  the  lower 
portion  of  the  wound. 

Quain  well  emphasizes  the  importance  of  not  engaging  in  too  severe 
muscular  work  for  several  months  after  operation  for  a  large  hernia; 
it  is  a  well-known  fact  that  the  great  majority  of  recurrences  takes 
place  in  the  first  six  months  after  operation. 

Minor  Points  in  the  Care  of  Hernia  Patients.  We  have  long  felt  that 
hernia  operations  have  been  taken  too  lightly  by  some  surgeons,  often 
being  left  to  inept  junior  assistants  or  to  the  house  surgeon  without 
due  importance  being  attached  to  the  fine  points  of  technic  and  to  the 
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realization  that   do  two  hernia  are  just  alike  and  no  two  are  to  he 

handled  just  alike.  \Ye  would  plead  foT  a  more  critical  attitude  and 
for  a  tendency  to  suit  the  type  of  operation  to  the  anatomical  and 
pathological  conditions  of  the  individual  case.  In  the  after-care  of 
these  patients,  however,  a  few  simple  rules  commend  themselves  to  us 
and  they  arc  therefore  appended: 

1.  Posture.  The  suggestion  of  Lyle  in  regard  to  the  elevation  of 
the  thigh  during  operation  to  relax  the  strain  on  the  suture  line  and  to 
lessen  abdominal  tension  is  an  excellent  one.  We  feel  that  during  the 
first  week  or  ten  days  after  operation,  while  the  reparative  processes 
are  at  their  height,  elevation  of  both  knees  and  shoulders  on  some  form 
of  movable  bed  (Gatch)  is  of  great  value.  When  such  beds  are  not 
available,  pillows  under  the  knees  and  shoulders  will  serve. 

2.  Support  or  the  Testicles.  There  is  nothing  more  illogical  than 
the  practice,  frequently  seen,  of  allowing  a  hernia  patient's  testicles  to 
hang  down  in  a  dependent  position  without  support.  The  tissues  of 
the  cord  are  often  traumatized  to  a  mild  or  even  a  fairly  considerable 
degree  by  the  operative  procedure,  and  such  careless  treatment  only 
serves  to  intensify  any  reaction  in  the  testicle  and  cord  and  is  quite 
unnecessary.  For  the  ward  cases  a  bridge  from  thigh  to  thigh,  on 
which  the  scrotum  lies  elevated,  is  quite  satisfactory  and  is  commended 
for  its  simplicity.  For  private  cases  a  well-fitting  suspensory  is  pro- 
vided. We  believe  this  small  detail  should  receive  more  attention  than 
it  has  hitherto. 

3.  Care  in  Dressing.  The  lower  angle  of  the  hernia  incision 
extends  well  into  the  pubic  region  and  is  a  point  of  least  resistance  as 
far  as  infection  during  the  first  few  hours  after  operation  is  concerned. 
The  edge  of  the  gauze  dressing  is  often  here  inadequately  held  down 
by  adhesive  plaster  or  binder  and  the  patient  recovering  from  anesthesia 
can  often  get  his  fingers  at  the  lowest  portion  of  his  wound.  WTe  there- 
fore recommend  due  care  in  the  application  of  the  postoperative  dressing 
with  reference  to  this  lower  angle.  We  have  found,  at  the  Hospital 
for  Ruptured  and  Crippled,  that  a  narrow  (1  to  1^  inches)  adhesive 
strip  running  from  the  postero-internal  aspect  of  the  upper  portion 
of  the  thigh  up  over  the  region  of  the  public  spine,  extending  to  the 
upper  level  of  the  horizontal  cross-straps  of  adhesive  plaster,  holds  the 
sterile  dressing  well  in  place  at  this  point  and  effectually  prevents 
contact  of  the  lower  extremity  of  the  wound  with  fingers,  bed-clothes, 
etc.  This  may  seem  a  trivial  point,  but  attention  to  details  such  as 
this  make  for  perfection.  As  someone  has  said,  "Genius  is  the  infinite 
capacity  for  taking  pains." 

Development  of  an  Inguinal  Hernia  through  the  Femoral  Ring  following 
Descent  of  the  Testicle  by  the  Same  Route.  This  represents  an  anomaly 
which  must  be  exceedingly  rare;  no  similar  case  has  ever  been  noted 
at  the  Hospital  for  Ruptured  and  Crippled  during  a  period  of  thirty- 
one  years,  in  which  time  upward  of  eight  thousand  hernise  have  been 
operated  upon.  Apparently  there  is  no  recorded  instance  in  the  surgical 
literature. 

The  patient  was  admitted  with  the  diagnosis  of  complete  left  indirect 
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inguinal  hernia,  and  at  operation,  after  dividing  the  external  oblique 
aponeurosis,  no  cord  could  be  seen,  although  the  testicle  could  readily 
be  palpated  in  the  scrotum.  Fauntleroy,5  who  reported  the  case, 
describes  the  findings  as  follows :  "  After  careful  separation  of  Pou- 
part's  ligament  from  the  internal  oblique  muscle,  the  cord  came  into 
view,   descending  vertically,   passing  through   the  femoral   ring  and 


r' 


Fig.    14. — Showing  protrusion  of  sac  of  inguinal  hernia  through  the  femoral  ring. 

(Fauntleroy.) 

thence  into  the  scrotum.  This  anatomical  arrangement  explained  why 
the  impulse  could  not  be  felt  at  the  external  ring."  The  cord  was 
lifted  up  and  the  sac  dissected  away,  ligated  at  the  internal  ring  and 
removed.  The  cord  was  buried,  the  internal  oblique  muscle  sutured 
to  Poupart's  ligament  in  the  usual  manner,  except  that  an  effort  was 

6  Annals  of  Surgery,  December,  1920,  p.  675. 
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made  to  partially  close  the  femoral  opening  (around  the  cord)  from 
the  inside  by  suturing  the  underside  of  Poupart's  ligament  to  Cooper's 
ligament.  Recovery  was  uneventful,  and  the  patient,  who  was  a 
sailor,  returned  to  duty  in  thirty  days.  Unfortunately,  it  has  been 
impossible  to  follow  up  the  ease,  as  since  demobilization  letters  have 
failed  to  elicit  a  reply.  We  believe  this  case  to  be  an  error  in  diagnosis 
based  on  inaccurate  observation.  Anatomically  it  would  be  impossible 
for  the  testis  and  cord  to  pass  through  the  femoral  ring  "and  thence 
into  the  scrotum."  This  opinion  is  confirmed  by  Prof.  George  G. 
Huntington  of  Columbia  University  Medical  School. 

Diaphragmatic  Hernia.  For  the  past  few  years  we  have  called  atten- 
tion to  the  increasing  frequency  of  references  to  this  condition  and 
to  the  more  Frequent  application  of  surgery  to  its  cure.  The  literature 
during  the  past  year  contains  numerous  reports  of  cases,  and,  with 
the  more  general  use  of  the  .r-ray,  we  feel  that  still  further  light  will 
lie  thrown  upon  this  interesting  type. 


Fig.  15.— Dense  mass  filling  the  left 
side  of  the  thoracic  cavity  up  to  level  of 
fifth  rib  posteriorly.     (Ware.) 


Fig.  16.— Hour-glass  appearance  of 
stomach  with  patient  in  standing 
position.     (Ware.) 


Traumatic  Form  of  Diaphragmatic  Hernia.  This  variety  has 
undoubtedly  been  brought  into  greater  prominence  by  reason  of  the 
abdominothoracic  wounds  in  the  Great  War.  Major  Gordon  Taylor,6 
in  an  article,  "  Abdominothoracic  Wounds  of  Warfare,"  collected  22 
cases  of  left-sided  injury,  in  which  there  was  a  hernia  of  the  stomach 
in  4.  In  1  case,  small  bowel,  and,  in  1,  the  colon,  was  herniated  into 
the  pleura,  and  in  nearly  every  case  there  was  a  hernial  protrusion 
of  omentum.  His  experience  leads  him  to  advocate  the  approach  of 
the  diaphragm  from  the  thoracic  side.  He  also  remarks  on  the  infre- 
quency  of  diaphragmatic  hernia  in  view  of  the  number  of  abdomino- 

6  British  Medical  Journal,  August  2,  1919. 
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thoracic  wounds  which  must  have  been  operated  upon  during  the 
early  part  of  the  war.     He  feels  with  Lockwood  that  perhaps  the 


Fig.  17.— Plate  made  with  patient  in 
prone  position.  Barium  fills  out  thora- 
cic shadow  seen  in  Fig.  15.     (Ware.) 


Fig.  18.— Six-hour  plate.  Typical 
hour-glass  appearance.  Constriction 
due  to  contraction  of  diaphragm. 
(Ware.) 


Fig.  19.  —Forty-eight-hour  plate,  show-  Fig.  20.  —Stomach  three  weeks  after 

ing  position  of  splenic  flexure  at  a  point  operation :    Normal  in  shape  and  out- 

on  a  level  with  the  intervertebral  disk  line.    Cap    visualized.     (Ware), 

between  eleventh  and  twelfth  thoracic 
vertebrae.     (Ware). 

explanation  lies  in  the  fact  that  most  of  the  cases  died.  He  is  opti- 
mistic, however,  and  says:  "In  the  treatment  of  abdominothoracic 
injuries,  just  as  in  that  of  most  wounds  of  most  regions  of  the  body, 
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the  successive  years  of  the  war  have  witnessed  a  steady  progress- 
more  and  more  have  become  the  triumphs  that  surgery  lias  won." 

Ware  reports  an  interesting  ease  of  an  American  soldier  who  was 
wounded  with  fragments  of  a  high-explosive  shell.  Roentgenograms 
showed  a  large  fragment  in  the  left  lung.  Operation,  fourteen  hours 
after  injury,  was  performed,  in  which  the  eighth,  ninth  and  tenth 
ribs  were  resected  and  the  shell  fragment  in  the  lung  removed.  He 
was  told  that  his  diaphragm  was  perforated  in  two  places.  After  a 
convalescence,  marked  at  first  by  intolerance  for  almost  any  form  of 
nourishment,  he  was  sent  hack  to  America,  to  the  base  hospital  at 
Cam])  Kearney  and  a  diagnosis  of  diaphragmatic  hernia  was  made. 
A  careful  roentgenographie  study  revealed  a  dense  mass  filling  the 
thorax  on  the  left  side  up  to  the  level  of  the  fifth  rib  posteriorly,  which, 
on  taking  a  gastro-intestinal  barium  series,  proved  to  be  the  stomach. 
The  roentgenogram  showed  a  condition  of  hour-glass  stomach,  the 
upper  pouch  being  the  intrathoracic  portion,  the  small  lower  portion 
being  evidently  the  pyloric  end.  There  was  seven-hour  retention. 
Operation  was  performed  by  Major  James  F.  Percy,  who  tried  the 
abdominal  route,  but  had  to  resort  to  the  transthoracic  method,  resect- 
ing the  sixth  and  seventh  ribs.  Adhesions  between  the  pericardium 
and  the  fundus  of  the  stomach  were  then  readily  separated  and  the 
organ  reduced  to  the  abdomen  through  a  large  opening  in  the  dia- 
phragm (to  which  the  stomach  had  been  adherent).  The  hole  in  the 
diaphragm  was  closed,  though  the  communication  does  not  state  the 
manner  in  which  this  was  done.  Forty-eight  hours  after  the  patient 
was  comfortably  smoking  a  cigarette,  and  three  weeks  later  a  barium 
series  showed  the  stomach  to  be  normally  situated  and  normal  in 
outline. 

Mathews  and  Imboden8  report  a  case  of  congenital  hernia  of  the 
diaphragm.  The  patient,  a  multiparous,  stout  female,  aged  fifty-five 
years  was  in  good  general  health,  though  giving  a  history  of  difficulty 
after  taking  food,  lasting  over  ten  years.  Her  symptoms  were  pain 
after  eating  and  inability  to  satisfactorily  relieve  her  sense  of  oppres- 
sion in  the  chest  by  belching.  The  pain  was  epigastric  or  higher,  being 
largely  referred  to  her  heart.  She  would  become  pale  and  she  seemed 
to  be  strangling.  If  she  was  successful  in  her  efforts  to  belch,  pain 
would  be  instantly  relieved.  She  gradually  learned  to  so  modify  her 
diet  as  to  limit  the  postprandial  distress,  without,  however,  being  able 
to  prevent  the  severe  acute  attacks.  The  diet  of  choice  was  concen- 
trated and  of  small  bulk.  A'-ray  examination  by  Imboden  showed 
the  stomach  to  be  entirely  above  the  diaphragm  and  in  the  right  lower 
portion  of  the  thorax,  extending  about  two  inches  to  the  left  of  the 
left  sternal  line.  The  upper  border  of  the  stomach  was  about  eight 
inches  above  the  right  diaphragm.  The  stomach  and  colon  were 
posterior  to  the  heart.  The  opening  into  the  sac  was  in  the  posterior 
portion  of  the  diaphragm  near  the  midline.  The  pylorus  projected 
downward   toward   the   pelvis   parallel   to    the   spine.     The   stomach 

7  Journal  of  the  American  Medical  Association,  vol.  lxiii,  No.  4,  p.  267. 

8  Annals  of  Surgery  for  December,  1920, 
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emptied  slowly,  there  being  a  slight  seven-hour  residue.  The  unusually 
long  transverse  colon  was  shown  by  an  opaque  enema  to  be  mostly  in 
the  sac,  although  there  was  no  evidence  of  obstruction,  even  at  the 
point  where  the  two  limbs  passed  each  other  in  the  sac,  at  which  point 
they  were  in  rather  close  apposition. 

Operation  (Mathews)  under  intratracheal  anesthesia  was  performed 
through  the  abdominal  route,  an  eight-inch  left  midrectus  incision 
from  costal  margin  downward  being  utilized,  with  the  patient  in  the 
reversed  Trendelenburg  position.  The  colon  was  not  in  the  sac  though 
most  of  the  stomach  was.  It  was  withdrawn  without  great  difficulty, 
and  its  wall  was  thick  and  leathery.  The  hernial  orifice  proved  to 
be  the  esophageal  opening  much  enlarged.  It  was  difficult  to  get 
a  good  view  of  the  opening  owing  to  the  size  and  obesity  of  the  patient, 
but,  with  difficulty,  two  mattress  sutures  were  placed  at  the  anterior 
margin  of  the  ring  (which  was  at  least  two  inches  in  diameter),  and  by 
means  of  the  stitches  the  ring  seemed  to  be  considerably  narrowed. 
The  stomach  was  then  sutured  to  the  whole  length  of  the  abdominal 
incision,  the  sutures  being  placed  about  one-half  inch  apart  and  includ- 
ing a  bite  of  stomach  wall,  posterior  rectus  sheath  and  peritoneum. 
The  convalescence  was  uneventful;  the  head  of  the  bed  was  elevated 
during  her  two  weeks'  stay  in  bed  and  on  leaving  the  hospital  she  was 
encouraged  to  restrict  her  diet  and  to  keep  down  abdominal  tension 
with  catharsis.  Eighteen  months  later  the  patient  was  entirely 
symptomless  and  able  to  eat  anything.  X-ray  examination  at  this 
time  showed  the  stomach  standing  almost  vertically,  as  though  still 
adherent  to  the  abdominal  wall  throughout  the  suture  line.  A  small 
portion,  possibly  the  upper  fourth,  was  still  in  the  chest.  Bismuth  enema 
showed  no  portion  of  the  colon  in  the  chest. 

As  Mathews  points  out,  one  of  the  chief  points  of  interest  in  this 
case  lies  in  the  fact  that,  unlike  most  reported  cases,  the  hernia  is 
not  through  the  left  diaphragm  (and  occupying  the  left  chest)  but 
through  the  enlarged  esophageal  opening  and  lying  mostly  in  the 
right  chest.  Moreover  the  heart  was  not  displaced.  It  is  worthy  of 
comment  that  though  the  hernia  was  at  least  of  ten  years'  duration 
there  were  no  adhesions.  Mathews  believes  that  he  was  aided  by 
the  posture  of  the  patient  (reversed  Trendelenburg)  and  by  the  posi- 
tive pressure  of  the  intratracheal  anesthesia.  In  this  case  a  technical 
difficulty  was  met  in  that  the  hernial  orifice  was  the  normal  one  for 
the  passage  of  the  esophagus  and  so  could  not  be  tightly  closed. 

R.  P.  Rowlands9  recounts  the  findings  in  a  case  of  congenital  dia- 
phragmatic hernia  in  a  youth,  aged  nineteen  years,  whose  symptoms 
were  very  similar  to  those  complained  of  by  Mathews's  patient.  He 
relieved  his  own  symptoms  by  inducing  vomiting.  The  interesting 
fact  in  the  past  history  of  this  case  is  that  he  had  had  a  previous  opera- 
tion performed  for  a  supposed  gastric  ulcer  which  was  not  found, 
and  the  condition  of  his  diaphragm  not  being  suspected  he  was  closed 
up   without  further  operative  interference  and  without  relief  of  the 

9  Guy's  Hospital  Reports,  January,  1921, 
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symptoms.  Operation  was  performed  at  Guy's  Hospital  through  the 
transpleural  route,  with  resection  of  the  eighth  rib,  subperiosteally, 

and  the  sac  found  to  contain  almost  the  entire  stomach,  the  spleen 
and  the  splenic  flexure  of  the  colon.  There  were  some  adhesions  in 
the  wall  of  the  stomach  to  the  neck  of  the  sac,  showing  bruising  and 
inflammation  from  traction.  The  opening  was  clearly  congenital,  con- 
sist ing  of  a  split  between  the  lumbar  and  costal  muscular  fibers.  After 
separating  the  adhesions,  the  viscera  were  returned  to  the  abdomen 
and  the  opening  in  the  diaphragm  was  closed  with  many  catgut  sutures; 
the  chest-wall  was  closed  without  drainage.  The  patient  made  a  good 
recovery  and  subsequent  barium  .r-ray  series  showed  the  stomach  to 
be  without  any  abnormality. 

In  considering  the  route  of  choice,  it  must  be  remembered  that  in 
only  a  small  minority  of  diaphragmatic  hernia1  has  the  diagnosis  been 
made  before  operation  (6  out  of  53  eases  in  Rowland's  experience), 
most  often  it  is  discovered  in  the  course  of  an  exploratory  laparotomy, 
hence  the  abdominal  route  is  oftenest  used.  Rowlands  advocates  the 
thoracic  route  as  given  as  by  far  the  best  one,  especially  for  the  access 
which  it  affords,  making  separation  of  the  adhesions  easier  and  safer. 
It  abolishes  thoracic  suction,  so  great  a  hindrance  from  reduction 
below,  without  the  opening  in  the  chest,  and  it  makes  suture  of  the 
aperture  comparatively  easy.  In  52  cases  of  traumatic  diaphragmatic 
hernia  compiled  by  Binney,  the  mortality  of  50  per  cent,  in  the  abdom- 
inal route  compared  with  only  9.6  per  cent,  for  the  thoracic  would 
seem  to  indicate  that  the  chest  route  is  better,  at  least  in  the  traumatic 
cases.  In  cases  with  strangulation,  the  mortality  was  50  per  cent,  for 
the  thoracic  and  100  per  cent,  for  the  abdominal  (Negebauer). 

Post-operative  Ventral  Hernia.  There  are  two  points  of  interest  in 
the  technic  of  dealing  with  this  variety  of  weakness  in  the  abdominal 
support  that  are  brought  out  by  Bevan  in  a  recent  issue  of  the  Surgical 
Clinics  of  Chicago,  August,  1920. 

He  is  here  dealing  with  a  large  post-operative  ventral  hernia  through 
a  gall-bladder  incision  in  a  fat  individual.  This  comprises  a  real  prob- 
lem for  the  radical  cure,  since  the  poor  development  of  the  abdominal 
muscles,  the  site  of  the  hernia  and  the  large  size  of  the  sac  combine  to 
render  the  task  a  difficult  one. 

The  first  point  of  interest  was  his  decision  to  perform  the  operation 
under  a  local  anesthetic  (due  in  this  case  to  the  patient's  previous 
unpleasant  experience  with  a  general  anesthesia).  We  are  unquestion- 
ably coming  more  and  more  to  the  realization  of  the  greater  possibili- 
ties of  the  local  anesthesia  as  a  means  of  performing  a  wide  variety  of 
operations  that  we  formerly  used  to  consider  possible  only  with  the 
use  of  ether,  or,  at  best,  a  gas-oxygen  administration.  The  French  have 
recently  developed  the  use  of  local  anesthesia  to  a  marked  degree,  and, 
under  the  direction  and  personal  administration  of  Dr.  Labat,  the 
Mayo  Clinic  are  now  performing  a  wide  variety  of  operations  with 
great  success  by  its  aid.  We  have  recently  seen  several  intracranial 
operations  for  brain  tumors  and  a  breast  amputation  carried  out  under 
the  perfect  anesthesia  which  this  able  technician  has  secured.     Where 
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the  surgeon  has  the  energy  and  the  time  to  devote  to  mastering  the 
principles  and  developing  the  technic  necessary  to  its  successful  use, 
local  anesthesia  promises  a  brilliant  future.  We  have  used  it  with  great 
satisfaction  in  many  hernia?  in  the  aged  or  where,  for  other  reasons,  a 
general  anesthetic  seemed  inadvisable,  and  always  with  satisfaction 
to  the  patient  as  well  as  to  the  operator. 
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Fig.  21.— a,  Relative  extent  of  hernia.     Note  line   of  incision,     b,  First  reefing 
stitch  in  peritoneum  inserted  and  ready  to  be  tied.     (Bevan.) 

_  The  second  feature  of  the  operation,  to  which  we  wish  to  call  atten- 
tion, is  the  repair  without  opening  the  sac,  the  redundancy  of  the 
latter  being  overcome  by  the  use  of  a  number  of  reefing  stitches  which 
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extend  From  the  upper  to  the  lower  extremity  of  the  sac     By  putting 

in  four  such  sutures  after  tying  the  preceding  cue,  in  each  ease  he 
successfully  lakes  up  more  ami  more  of  the  peritonea]  redundancy 
until  the  sac  is  completely  obliterated.     Bevan  explains  the  reasons 
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Fig.  22. — c,  First,  second,  and  third  reefing  sutures  inserted  and  tied;  fourth  suture 
in  place,    d,  Button  suture,    e,  Button  sutures  in  place  ready  for  closure.     (Bevan.) 

for  not  opening  the  sac  in  this  instance;  they  are:  (1)  That  he  feared 
the  presence  of  numerous  adhesions  of  intestine  to  the  peritoneum 
of  the  sac,  and  that  in  separating  them  he  would  be  obliged  to  leave 
numerous  raw  ones  which,  when  they  formed  adhesions,  might  cause 
the  development   of  obstructive    symptoms  from  which  the  patient 
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up  to  the  time  of  operation  had  been  fortunately  free;  (2)  in  dissecting 
these  adhesions  away  there  would  be  danger  of  opening  the  gut  and 
causing  the  formation  of  a  fecal  fistula;  while  (3)  if  the  peritoneum 
were  opened  there  would  be  more  risk  of  a  peritonitis  developing  than 


Fig.  23.— Releasing  incisions  in  the  fascia  of  the  rectus  muscle  parallel  to  the  line  of 

suture.     (Gibson.) 


Fig.  24.— Edges  of  fascia  reunited  in  midline  without  tension.     (Gibson.) 

if  the  entire  repair  were  made  extraperitoneally.  In  addition  the  repair 
would  be  easier  because  the  operator  would  not  be  confronted  with 
escaping  coils  of  intestine  during  his  manipulations. 

While  all  of  these  reasons  are  points  well  taken,  and  no  doubt,  in 
this  instance  the  decision  not  to  open  the  peritoneum  was  entirely 
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justified,  it  has  always  seemed  to  us  that  one  of  the  features  that  is 
most  important  in  dealing  with  any  hernia  is  the  removal  of  any  excess 
of  sac  while  at  the  same  time  by  thoroughly  exposing  and  reducing 

the  contents  ami  noting  the  conditions  at  hand  a  better  repair,  with 
less  likelihood  of  recurrence,  lias  been  obtained  and  we  would  therefore 
emphasize  the  point  that,  while  in  isolated  instances  a  satisfactory 
result  can  be  thus  obtained  in  abdominal  hernia',  be  it  ventral,  umbili- 
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Fig.  25.— Case  II  A .     Taken  September  28,  1915.     (Gibson.) 


cal  or  inguinal,  and  that  in  these  rare  instances  it  may  even  be  advis- 
able, still  such  a  procedure  is  by  no  means  adapatable  to  the  average 
case  and  should  not  be  thought  of  as  applicable  except  in  cases  of  large 
sacs  where  massive  adhesions  are  suspected.  Even  in  these  instances 
we  would  fear  that  in  reefing  up  the  peritoneum  we  would  alter  the 
arrangement  of  the  adherent  intestinal  loops  in  such  a  way  that  obstruc- 
tion might  readily  supervene. 
A  most  interesting  plastic  operation  for  the  cure  of  large  ventral 
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herniae  has  been  described  by  Gibson,10  who  1ms  demonstrated  its 
success  in  7  out  of  8  cases  which  he  has  treated  by  this  procedure.  It 
consists  in  closing  in  layers,  first,  the  peritoneum  and  approximating 
as  much  of  the  muscular  tissue  as  remains.  He  then  makes  generous 
relieving  incisions  in  the  anterior  fascial  sheath  of  the  rectus  muscle 
parallel  to  the  line  of  suture  and  by  means  of  the  additional  relaxation 
thus  obtained  he  is  enabled  to  approximate  the  refreshed  fascial  edges 
and  thus  to  close  the  hernial  opening  by  firm  fascia  under  much  less 
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Fig.  26. — Case  II  B.     Taken  January  5,  1917.     (Gibson.) 

tension  than  would  otherwise  be  possible,  and,  moreover,  with  better 
hope  of  firm  union.  The  length  of  the  relieving  incision  depends  upon 
the  amount  of  tension,  and  they  should  be  extended  until  all  undue 
strain  is  relieved.  He  advocates  making  these  incisions  before  suture 
of  the  fascial  edges  bordering  the  hernial  protrusion  in  cases  of  extreme 
size.  He  utilizes  interrupted  chromic  catgut  for  his  sutures  but  points 
out  that  additional  support  may  be  gained  by  passing  some  silkworm- 


10  Annals  of  Surgery,  August,  1920. 
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Fig.  27.  —Case  V.     Taken  March  30,  1920,  showing  filigree  removed  at  fourth  opera- 
tion.    (Gibson.) 


Fig.  28. -Case  V.     Taken  March  30,  1920.     (Gibson.) 
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gut  sutures  through  all  the  layers  superficial  to  the  peritoneum. 
Emphasis  is  laid  on  the  necessity  of  adequate  drainage  of  these  cases, 
as  there  is  liable  to  be  a  certain  amount  of  non-purulent  discharge 
which  he  suggests  is  due  to  spots  of  necrosis  from  tension  of  the  sutures 
on  the  fascial  structures. 


Fig.  29.— Case  VIII  B.     Taken  April  15,  1920.     (Gibson.) 

This  principle  has  been  utilized  by  Langenbeck  in  the  plastic  repair 
of  cleft  palate,  and  we  have  used  it  with  satisfaction  by  making  small 
incisions  through  the  skin  opposite  the  silkworm-gut  sutures  used  in 
closing  an  incision  for  radical  mastectomy  (Halsted),  where  a  large 
area  of  skin  had  to  be  sacrificed.  The  author  of  this  article  has  noted 
no  tendency  toward  herniation  through  the  relieving  incisions  which 
would  presumably  be  the  chief  danger  in  the  procedure. 

Duodenal  or  Paraduodenal  Hernia  is  of  such  rare  occurrence 
that  every  case  on  record  is  a  matter  of  interest.     Hughes11  reports  a 

11  British  Medical  Journal,  October  2,  1920,  p.  515. 
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case  of  a  girl,  aged  eleven  years,  who  never  had  any  previous  abdom- 
inal symptoms  until  four  days  before  the  operation,  when  she  had 
a  feeling  of  discomfort  which  later  amounted  to  pain  in  the  upper 
abdomen,  with  constipation.  The  following  day  the  pain  had  increased 
in  severity  and  she  became  nauseated,  but  did  not  vomit.  There  was 
indefinite  pain  in  the  abdomen,  without  distention  and  only  slight 

r    ^mm — t.  - 


Fig.  30.— The  usual  incision  through  skin,  superficial  fascia  and  aponeurosis  exposes 
the  inguinal  canal  containing  the  hernial  sac  and  cord.  With  blunt  forceps  or  scissors 
inserted  between  the  muscle  bundles  of  the  internal  oblique  and  of  the  transversalis 
and  its  fascia  about  an  inch  above  their  lower  margin,  the  bundles  are  separated  in 
the  usual  muscle-splitting  fashion  making  a  good  exposure  of  the  peritoneum  well 
above  the  neck  of  the  sac.  In  cases  where  the  muscles  are  attenuated  the  arching 
portion  of  the  internal  oblique  and  transversalis  may  be  retracted  to  suitable  position 
well  above  the  neck  of  the  sac.  The  peritoneum  is  then  picked  up  and  opened  in  the 
usual  way.     (La  Roque.) 

rigidity.  Two  days  later  her  condition  became  much  worse,  accom- 
panied by  distention  of  the  abdomen  and  complete  constipation.  A 
diagnosis  of  intestinal  obstruction  was  made  and  an  immediate  opera- 
tion was  performed.  On  opening  the  peritoneal  cavity,  some  slightly 
turbid  fluid  escaped.  The  cause  of  the  obstruction  was  found  to  be  a 
small  loop   of  small   intestine  which  had  entered  the  paraduodenal 
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fossa  and  was  completely  strangulated.  The  loop,  which  was  easily 
visible,  was  removed;  no  resection  was  made.  The  operation  lasted 
seventeen  minutes.    The  patient  made  an  excellent  recovery. 

La  Roque,12  of  Richmond,  Va.,  publishes  a  new  method— or  rather 
a  very  distinct  modification  of  modern  technic— of  permanent  cure  of 
inguinal  and  femoral  hernia.  The  chief  points  in  the  technic  are, 
first,  the  general  peritoneal  cavity  is  opened  well  above  the  hernia 
and  exploration  carefully  made;  then  with  blunt  forceps  or  scissors 
inserted  between  the  muscle  bundles  of  the  internal  oblique  and  trans- 


Fig.  31.— This  suturing  completely  obliterates  the  internal  ring  and  lifts  the  proxi- 
mal portion  of  the  spermatic  cord  well  above  and  external  to  its  original  location, 
transplanting  it  from  within.  The  sutures  should  also  include  a  small  portion  of  the 
transversalis  fascia  which  has  been  inverted  with  the  sac.  In  hernia  of  small  size  in 
which  the  amount  of  tissue  is  not  excessive  the  sac  may  be  allowed  to  remain  after 
ligation  and  the  split  muscle  sutured  over  them.     (La  Roque.) 

versalis  the  bundles  are  separated  in  the  usual  muscle-splitting  fashion, 
making  a  good  exposure  of  the  peritoneum  well  above  the  neck  of  the 
sac.  The  peritoneum  is  then  excised,  and,  with  the  finger  inserted 
from  above,  the  sac  is  dissected  out  and  inverted  between,  like  the 
finger  of  a  glove,  coming  out  through  the  opening  of  the  peritoneum. 
The  redundant  peritoneum  is  then  pulled  well  upward  and  the  bladder 
and  vas  are  in  full  view.  Sutures  are  then  placed  an  inch  or  so  above 
the  neck  of  the  sac,  making  a  higher  ligation  than  in  the  ordinary 
technic.     After  this  method  of  suturing  the  sac,  La  Roque  states  that 

12  Surgery,  Gynecology  and  Obstetrics,  November,  1919,  p,  507, 
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the  inguinal  canal  may  be  closed  in  the  usual  standard  fashion  above 
or  below  the  aponeurosis  as  seems  advisable. 

While  the  method  seems  a  very  ingenious  one  and  may  offer  some 
possible  advantages  in  certain  difficult  cases,  we  do  not  believe  it  offers 
any  distinct  advantage  over  the  typical  Bassini  method  in  the  great 
majority  of  cases. 

Umbilical  Hernia.  A  plea  for  operation  for  umbilical  hernia  in 
adults  in  the  quiescent  state,  before  the  disagreeable  and  dangerous 
accompaniments  of  strangulation  have  set  in,  is  made  by  Richard 
Warren,  surgeon  to  the  London  Hospital,  in  an  excellent  article  in  a 
recent    issue    of   the    Lancet.     This   advice   we    have   been    giving   in 


Fig.  32.— After  suture  and  ligation,  large  size  thick  sacs  may  be  amputated  and  the 
split  muscle  fibers  sutured  over  them.  After  this  the  inguinal  canal  may  be  closed  in 
the  usual  standard  fashion  above  or  below  the  spermatic  cord  as  seems  advisable  in 
the  individual  case.     (La  Roque.) 

Progressive  Medicine  for  many  years.  He  attributes  the  delay 
in  operative  interference  in  these  cases  in  part  to  the  fact  that  the 
bulk  and  adiposity  of  the  subjects,  and  the  vast  size  of  the  hernia  in 
many  instances  contributes  to  weaken  the  resolution  of  the  operator 
and  induces  him  to  advocate  a  policy  of  "watchful  waiting,"  delaying 
until  symptoms  of  strangulation  have  set  in.  He  points  out  at  once 
that  the  danger  and  difficulty  are  greatly  increased,  however,  if  strangu- 
lation has  occurred. 

The  technic  which  he  endorses  from  his  own  experience  is  the  now 
classical  Mayo  method,  in  which  the  neck  of  the  sac  is  widely  exposed 
by  a  transverse  elliptical  incision  down  to  the  anterior  rectus  sheath,  the 
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sac  opened  (near  the  neck)  and  the  contents  reduced,  after  having  been 
dealt  with  appropriately,  with  closure  of  the  sac  separately  by  a  continu- 
ous suture.  The  orifice  in  the  linea  alba  is  then  repaired  by  the  intro- 
duction of  a  number  of  mattress  sutures  which  are  so  placed  as  to  cause 
the  lower  flap  to  overlap  the  upper  for  a  distance  of  two  or  three  inches. 
The  free  edge  of  the  lower  flap  is  then  sutured  by  interrupted  sutures 
to  the  surface  of  the  rectus  sheaths  of  the  upper  flap,  and  the  skin  and 
subcutaneous  fatty  tissues  closed  appropriately  without  leaving  any 
dead  space  wherein  a  hematoma— that  great  forerunner  of  infection 
and  arch  enemy  of  primary  union— might  form.  Warren  again  calls 
our  attention  to  the  physics  of  the  Mayo  technic.  When  the  vertical 
overlapping  method  is  used,  every  forcible  contraction  of  the  abdominal 
musculature  tends  to  produce  a  diastasis  and  to  pull  out  the  sutures  or 
put  undue  strain  on  the  line  of  wound-healing  because  of  the  fact 
that  the  oblique  muscles  inserting  into  the  rectus  sheath  exert  a  lateral 
pull  when  they  are  contracting.  However,  with  our  ellipse  placed 
transversely  no  such  strain  is  brought  on  the  suture  line  and  the  effect 
of  the  contracting  oblique  muscles  must  be  to  pull  the  angles  of  the 
incision  farther  apart  and  make  the  opening  more  slit-like  than  before. 
We  feel  that  Warren's  advice  anent  the  approach  of  the  sac  at  its  neck 
rather  than  at  some  point  on  the  fundus  is  one  worthy  of  mention. 
Anyone  who  has  seen  thirty  to  forty-five  minutes  spent  in  careful 
dissection  of  the  fatty  covering  of  the  sac  and  its  contained  coils,  often 
adherent,  appreciates  the  confusion  into  which  the  operator  can  thus 
be  led.  Whereas  if  the  neck  is  sought  for  at  the  outset  and  developed 
cleanly  throughout  its  circumference  the  sac  can  then  be  opened  with 
much  more  ease  and  safety  and  in  a  far  shorter  time  the  contents  will 
have  been  reduced  and  the  operation  have  progressed  to  the  stage  of 
repair.  In  this  connection  it  is  well  to  clearly  expose  a  broad  area  of 
rectus  sheath  above  and  below  the  umbilicus  in  order  to  ensure  a  firm 
union  of  the  overlapped  flap  without  the  interposition  of  any  fatty 
or  areolar  tissue. 

A  very  large  irreducible  umbilical  hernia  furnishes  one  of  the  most 
difficult  of  all  operations  in  surgery.  The  following  case  is  a  good 
illustration:     Operation  August,  1919,  (Coley  and  Burdick). 

Female,  aged  forty-five  years,  with  an  umbilical  hernia  of  fifteen  years' 
duration,  for  which  she  had  been  operated  upon  six  times  by  various 
surgeons.  Physical  examination  at  the  time  of  her  admission  to  the 
Hospital  for  Ruptured  and  Crippled  showed  an  irregular  transverse 
cicatrix  twenty-seven  inches  long.  She  had  a  tumor  about  the  size 
of  a  water-pail.  At  the  time  of  our  first  examination  we  regarded  the 
condition  as  entirely  beyond  any  hope  of  relief  and  refused  to  operate. 
The  contents  were  adherent  to  the  sac  and  only  a  very  little  reducible. 
The  patient,  however,  had  suffered  so  intensely  from  adhesions  and 
frequent  attacks  of  almost  complete  obstruction  that  we  finally  decided 
to  have  her  remain  there  in  bed  for  a  couple  of  weeks,  wearing  a  tight 
binder,  and  placing  her  on  a  light  diet.  At  the  end  of  this  time  the 
condition  seemed  somewhat  more  favorable  and  operation  was  under- 
taken.   The  sac  was  found  to  contain  most  of  the  small  and  large 
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intestines.  In  many  places  the  intestines  Mere  firmly  adherent  to  the 
sac  and  many  loops  of  gut  were  fused  together.  Separation  of  the 
adhesions  and  removal  of  the  sac  required  very  long  and  tedious  dis- 
cretion. Finally  the  contents  were  reduced,  the  sac  removed  and 
the  Mayo  overlapping  operation  performed.  It  was  found  possible  to 
get  a  very  good  overlapping  of  two  or  three  inches  width.  Fairly  good- 
sized  kangaroo  tendon  was  used  for  the  buried  sutures.  The  patient 
was  kept  in  bed  for  three  weeks.  The  subcutaneous  portion  of  the 
wound  was  drained  with  rubber  tube  and  rubber  tissue.  The  patient 
made  a  very  satisfactory  recovery  without  infection,  and  when  last 
heard  from  was  entirely  free  from  recurrence. 

Undescended  Testicle  Associated  with  Inguinal  Hernia.  Moorhead18 
gives  the  following  indications  for  operation  for  undescended  or  mal- 
descended  testis: 

1 .  Every  undescended  testis  is  accompanied  by  an  inguinal  hernia 
either  acute  or  potential. 

2.  The  undescended  testis  is  more  subject  to  trauma  than  one  nor- 
mally situated. 

3.  Restoration  of  spermatogenic  function  is  claimed  by  some  to 
occur  after  its  replacement  in  the  scrotum;  while  this  does  not  appear 
very  probably,  it  is  an  argument  for  operative  replacement. 

4.  The  not  infrequently  observed  development  of  malignant  tumor 
in  undescended  testicles,  or  the  extension  of  a  gonorrhea,  or  a  metas- 
tatic involvement  in  mumps,  are  all  possible  conditions  which  may 
be  considered  as  indications  for  operative  measures;  the  fact  that 
there  is  always  an  accompanying  hernia,  either  potential  or  actual; 
the  fact  that  the  undescended  testicle  is  more  subject  to  trauma;  and 
the  bare  though  unlikely  possibility  that  restoration  to  its  normal  site 
in  the  scrotum  may  establish  a  return  of  spermatogenic  function. 

We  believe  that  the  mere  presence  of  an  open  vaginal  process  which, 
without  operation,  would  favor  the  development  of  a  hernia  would  not 
itself  be  any  indication  for  an  operation,  inasmuch  as  there  are  many 
such  open  processes  which  exist  during  life  without  ever  giving  rise  to 
a  hernia.  The  chief  reason  for  operating  on  the  undescended  testis, 
in  our  opinion,  is,  that  by  so  doing  we  place  the  testis  in  a  position 
much  less  liable  to  trauma  which,  in  a  number  of  eases,  has  resulted  in 
the  development  of  malignant  disease  of  the  undescended  testis.  We 
further  believe  that  if  the  operation  is  done  just  after  puberty,  placing 
the  testis  thus  in  the  scrotum  increases  the  chances  of  further  develop- 
ment of  the  organ.  It  is  a  remarkable  fact  that  in  314  cases  operated 
upon  at  the  Hospital  for  Ruptured  and  Crippled  no  case  of  recurrence 
of  the  hernia  has  developed.  In  a  paper  on  Cancer  of  the  Testis14 
the  author  reported  12  cases  of  sarcoma  or  malignant  disease  associated 
with  the  undescended  testis. 

End  Results  of  Operation  for  the  Radical  Cure  of  Hernia. — Perhaps 
one  of  the  most  important  contributions  to  our  knowledge  of  the 
value    of   operation  for  the   radical   cure    of  inguinal    hernia   is  the 

13  Surgical  Clinics  of  Chicago,  August,  1920. 

14  Annals  of  Surgery,  July,  1915. 
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careful  review  of  the  results  obtained  at  the  Johns  Hopkins  Hospital 
from  June,  1889,  to  January,  1899,  described  by  Taylor  in  the  Archives 
of  Surgery,  September,  1920,  p.  382. 

Taylor  gives  a  clear  and  full  description  of  the  technic  of  Halsted's 
operation  which  has  been  very  largely  forgotten  by  the  surgeons  of 
today.  The  most  important  feature  in  which  it  differs  from  the  Bassini 
operation  is  that  the  cord  is  transplanted  so  that  it  lies  just  external 
to  the  aponeurosis  of  the  external  oblique  covered  only  by  skin  and 
subcutaneous  fascia,  Both  Bassini  and  Halsted  use  strong  silk  buried 
sutures  in  repair. 

Although  the  results  from  the  Halsted  operation  were  vastly  better 
than  those  obtained  by  other  methods  in  vogue  prior  to  its  introduction, 
a  considerable  number  did  recur,  and  the  recurrences  nearly  always 
took  place  at  the  internal  ring  where  the  cord  emerged.  This  weak 
point  in  the  Halsted  operation  is  more  fully  protected  in  Bassini's 
because  the  strong  fascia  of  the  external  oblique  covers  the  opening 
and  acts  as  a  barrier  against  a  new  hernia  developing  at  this  point. 
The  recurrences  that  have  taken  place  at  the  internal  ring  in  the  Bassini 
operation  have  usually  been  the  result  of  too  large  an  opening  being 
left  for  the  cord,  and  in  most  cases  of  recurrences  there  has  been  no 
extra  suture  above  the  cord. 

Taylor  states:  "From  January  1,  1889,  to  January,  1918,  there 
were  performed  in  the  John  Hopkins  Hospital  256  operations  for  direct 
and  2230  for  indirect  inguinal  hernia.  In  July,  1918,  letters  were  sent 
to  all  patients  treated  between  these  dates  with  the  request  that  they 
present  themselves  for  examination  if  possible,  and  if  unable  to  do  so, 
to  send  a  report  of  the  local  condition  from  their  physician.  The 
results  in  910  cases  have  been  ascertained. 

"Of  816  cases  of  indirect  hernia  the  results  are  known  in  356  from 
examination  in  this  hospital,  and  of  460  cases  we  have  reports  from 
physician  or  patient.  In  the  group  (356)  examined  here,  30  recur- 
rences were  found.  Of  the  460  patients  who  responded  by  letter,  only 
16  reported  recurrence.  Evidently  the  patients  overlooked  early 
recurrences.  As  the  percentage  of  recurrence  in  those  examined  by 
surgeons  at  the  Johns  Hopkins  Hospital  is  more  than  twice  as  great 
as  in  those  who  reported  by  letter,  we  may  conclude  that  recurrences 
have  been  overlooked  by  the  patients  themselves  or  their  examining 
physicians,  and  hence  that  the  actual  number  of  recurrences  is  greater 
than  our  figures  indicate.  The  average  time  that  had  elapsed  since 
operation  in  770  cured  cases  was  six  years  and  the  average  time  after 
operation  of  46  recurrent  cases  was  forty-two  months. 

"  Of  the  patients  operated  on  for  direct  hernia,  47  were  subsequently 
examined  at  this  hospital  and  found  to  be  cured  and  30  so  reported 
themselves  by  letter.  In  these  77  cases  the  average  time  that  had 
elapsed  since  operation  was  five  years.  By  examination  here  14  recur- 
rences were  found  and  3  patients  reported  a  recurrence  by  letter.  The 
average  period  ol  recurrence  in  these  direct  cases  was  eight  and  six- 
tenths  months  after  operation. 

"In  attempting  to  determine  the  factors  involved  in  the  recur- 
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rence  of  an  inguinal  rupture,  there  have  been  considered  the  type  of 
the  hernia,  the  condition  of  the  structures— especially  of  the  conjoined 
tendon— the  features  of  the  operation,  the  healing  of  the  wound,  the 
age  and  sex  of  the  patient  and  the  operator. 

"  In  the  course  of  this  study  a  number  of  patients  operated  on  previous 
to  1899  were  incidentally  seen  and  the  results  of  these  examinations 
have  been  recorded. 

"Of  the  95  cases  in  which  the  veins  were  excised,  hydrocele  is  known 
to  have  occurred  in   19  (20  per  cent.). 

"Of  721  cases  in  which  the  veins  were  not  excised,  hydrocele  occurred 
in  28  (3.8  per  cent.).  The  correspondence  of  these  figures  with  those 
of  Dr.  Bloodgood  (22—4  per  cent.)  is  striking. 

"  Local  anesthesia  was  used  in  the  indirect  hernia  operation  50  times 
—  recurrence,  0  (12  per  cent.).  Infection  followed  the  use  of  local  anes- 
thesia in  1  case  (no  recurrence),  and  infected  suture  in  this  case  was 
removed  one  year  after  operation. 

"Infection  of  the  wound  occurred  in  8  cases— recurrences,  2  (25  per 
cent.). 

"Cases  of  indirect  hernia,  with  more  or  less  completely  obliterated 
conjoined  tendon,  48— recurrences,  18  (37.5  per  cent.).  This  is  a 
greater  percentage  of  recurrence  than  in  those  cases  of  the  direct 
variety  in  which  the  conjoined  tendon  was  not  obliterated.  In  these 
48  cases  of  weak  or  partially  obliterated  conjoined  tendon,  the  cord  was 
transplanted  8  times  — recurrences,  2  (25  per  cent.).  In  1  of  these 
recurrent  cases  the  recurrence  was  found  at  the  lower  angle  of  the 
wound,  in  the  other  case  the  patient  was  not  seen  subsequent  to  the 
operation,  the  recurrence  was  reported  by  letter  and  its  exact  situation 
is  unknown. 

"The  rectus  muscle  was  transplanted  in  22  cases— recurrences,  9 
(40.9  per  cent.). 

"A  flap  from  the  rectus  fascia  was  transplanted  in  13  cases— recur- 
rences, none. 

"The  cord  was  transplanted  in  19  cases— recurrences,  7  (36.8  per 
cent.).  The  recurrence  was  found  at  the  site  of  the  transplanted 
cord  in  3  cases,  at  the  lower  angle  of  the  wound  in  1  and  in  3  the  position 
of  the  recurrence  is  unknown. 

"The  cord  was  split,  the  veins  alone  transplanted  in  44  cases- 
recurrences,  8  (18.1  per  cent.).  In  6  of  these  cases  the  recurrence  was 
found  at  the  site  of  the  transplanted  vas  deferens.  Thus  the  splitting 
of  the  cord  does  not  seem  to  have  reduced  the  percentage  of  recur- 
rence but  to  have  transferred  the  site  of  the  recurrence. 

"The  cord  was  excised  in  21  cases— recurrences,  none. 

"There  was  an  undescended  testicle  with  indirect  hernia  in  9  cases- 
recurrence  1  (11.1  per  cent.).  In  the  recurrent  case  the  testicle  had 
been  replaced  in  the  scrotum.  In  the  other  8  cases  castration  had 
been  performed  in  4  instances  and  the  testicle  had  been  replaced  in 
the  scrotum  in  4. 

"There  was  a  strangulated  indirect  hernia  in  11  cases  (2  drained)  — 
recurrence  in  both  of  the  drained  cases.  In  the  9  undrained  cases- 
recurrence,  none. 
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"  Of  87  cases  in  which  the  veins  were  not  excised,  hydrocele  occurred 
in  2  (2.2  per  cent.),  whereas  in  the  9  treated  by  excision  of  the  veins  it 
occurred  in  7  (77.7  per  cent.). 

"  Local  anesthesia  was  used  in  operations  for  direct  hernia  1 1  times 
—  recurrences,  2  (18.1  per  cent.). 

"Infection  occurred  in  4  cases— recurrences,  2  (50  per  cent.).     In 

1  of  the  recurrent  cases  local  anesthesia  was  used. 

"Of  direct  hernia  with  more  or  less  completely  obliterated  con- 
joined tendon  there  were  19  cases— recurrences,  6  (31.5  per  cent.). 
This  is  approximately  the  same  percentage  of  recurrences  as  that 
found  in  the  indirect  variety  with  obliterated  conjoined  tendon.  In 
these  19  cases  of  weak  or  partially  obliterated  conjoined  tendon  the 
cord  was  transplanted  9  times  with  3  recurrences  (33.3  per  cent.).  The 
recurrence  was  found  at  the  inner  angle  of  the  wound  in  1  instance,  in 

2  its  site  is  unknown. 

"The  rectus  muscle  was  transplanted  in  12  cases— recurrences,  3 
(25  per  cent.). 

"A  flap  from  the  rectus  fascia  was  transplanted  in  3  cases— recur- 
rence in  1  (33.3  per  cent.). 

"The  cord  was  transplanted  in  20  cases— recurrences,  5  (25  per 
cent.).  The  recurrence  was  found  both  at  the  site  of  the  transplanted 
cord  and  at  the  inner  angle  of  the  wound  in  1  case.  In  1  at  the  inner 
angle  of  the  wound  and  in  3  the  site  of  the  recurrence  cannot  be  deter- 
mined from  the  reports  sent  by  letter. 

"The  cord  was  split  and  the  veins  transplanted  in  3  cases— recur- 
rence, none. 

"The  cord  was  excised  in  4  cases— recurrence,  none. 

"Mortality.  In  the  2486  operations  performed  since  1S99  there 
have  been  19  deaths  in  the  hospital.  Seven  of  these  were  due  to  strangu- 
lated hernia,  4  to  pulmonary  embolism,  1  to  myocarditis,  2  to  meningi- 
tis, 4  to  pneumonia,  1  in  an  infant,  aged  seventeen  months  to  status 
lymphaticus.  The  total  mortality  was  0.76  per  cent.  Excluding  the 
deaths  due  to  strangulated  hernia  it  was  0.48  per  cent. 

"Technic  of  operation:  A  brief  outline  of  the  development  of  the 
operation  at  John  Hopkins  Hospital  has  been  give  above.  The  opera- 
tion almost  invariably  performed  at  present  is  the  one  described  by 
Dr.  Halsted  and  beautifully  illustrated  by  Max  Brodel  in  1903.  No 
modification  has  been  made  in  it  since  the  publication  of  this  paper. 

"The  skin  incision  begins,  as  a  rule,  from  a  point  a  finger's  breadth 
medial  to  the  anterior  superior  spine  and  runs  obliquely  downward 
to  the  external  ring,  ending  at  a  point  one  finger's  breadth  lateral  to 
the  pubic  spine.  The  fat  and  superficial  fascia  are  incised  and  the 
aponeurosis  of  the  external  oblique  muscle  split  in  the  line  of  its  fibers. 
The  two  columns  of  the  external  ring  are  then  dissected  back  and  the 
conjoined  tendon  well  exposed. 

"The  iliohypogastric  nerve  usually  courses  too  high  to  be  endangered, 
the  ilioinguinal  is  isolated  and  may  be  held  out  of  the  way  over  a  clamp 
on  the  upper  cut  edge  of  the  aponeurosis. 

"The  cremasteric  muscle  is  then  incised  longitudinally.     The  sac 
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Fig.  33.—  Use  of  the  cremaster  muscle.    Drawing  by  Max  Broclel.     (Halsted.) 


Fig.  34.— Transplantation  of  triangular  flap  from  anterior  sheath  of  rectus  muscle. 
Drawing  by  Max  Brodel.     (Halsted.) 
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is  opened  and  carefully  and  cleanly  isolated  on  a  finger  placed  within 
it.  Sharp  dissection  is  preferred  to  the  rubbing  with  gauze,  as  thus 
less  trauma  is  likely  to  be  caused  to  the  structures  of  the  cord. 

"The  sac  is  dissected  up  to  the  highest  possible  point,  its  contents 
having  been  reduced.  The  neck  of  the  sac  is  twisted,  transfixed  and 
tied  with  silk,  Size  C.  Having  been  again  inspected  from  within  the 
sac  is  cut  away  quite  close  to  the  ligature  about  its  neck;  the  stump 
usually  retracts  well  behind  the  edge  of  the  internal  oblique  muscle. 
Hemostasis  must  be  perfect.  The  ligatures  are  of  very  fine  black 
silk,  size  A  or  O. 

"The  closure  is  accomplished  by  utilizing  the  cremasteric  fascia 
and  muscles  in  the  following  way:  Mattress  sutures  of  silk  are  passed 
from  above  downward  through  the  conjoined  tendon  and  the  internal 
oblique  muscle  in  such  a  way  that  the  cremaster  muscle  and  fascia 
are  drawn,  without  any  tension,  up  under  the  edge  of  the  conjoined 
tendon  and  internal  oblique  muscle,  the  knots  of  the  mattress  sutures 
being  tied  on  the  outer  face  of  the  muscle  and  tendon  (Fig.  33). 

"The  cord  is  not  disturbed.  The  edges  of  the  conjoined  tendon 
and  internal  oblique  muscle  are  then  sutured  to  Poupart's  ligament, 
if  this  can  be  done  without  tension,  with  interrupted  sutures  of  black 
silk,  the  cord  being  closely  embraced  by  these  structures  at  the  inner 
angle  of  the  wound. 

"The  flaps  of  the  aponeurosis  of  the  external  oblique  muscle  are 
overlapped ;  the  edge  of  the  lower  flap  is  tacked  to  the  outer  face  of  the 
conjoined  tendon  and  the  internal  oblique  and  then  the  upper  flap  is 
brought  down  as  an  overlap  and  sutured  at  its  edge  to  the  underlying 
aponeurosis.  The  sutures  throughout  this  procedure  are  interrupted 
and  of  fine  black  silk.  The  overlapped  aponeurotic  flaps  also  hug  the 
cord  quite  snugly.  The  superficial  fascia  and  the  skin  are  closed  with 
interrupted  sutures  of  fine  silk.  A  small  gauze  dressing  is  held  in 
place  with  a  few  straps  of  adhesive  plaster.  The  patient  is  allowed 
to  get  up  about  the  tenth  day  when  the  hernia  is  a  simple  indirect  one, 
but  may  be  kept  in  bed  for  three  weeks  in  the  more  difficult  cases  of 
direct  hernia. 

"In  direct  hernia?  the  cord  is  sometimes  transplanted,  and,  if  the 
conjoined  tendon  is  thinned  or  narrow,  a  flap  from  the  anterior  sheath 
of  the  rectus  is  used  after  the  manner  described  by  Dr.  Halsted  (Fig. 
34).    The  illustrations  are  reproduced  from  Dr.  Halsted's  paper." 

Taylor  states  that  conclusions  as  to  the  relative  value  of  the  various 
details  of  the  operation  are  difficult  to  draw  from  data  furnished  by 
so  many  operators  and  recorders.  He  believes,  in  the  ordinary  indirect 
hernias,  the  best  results  have  been  obtained  by  those  who  performed 
the  operation  strictly  as  described  above— cord  untransplanted,  cre- 
master sutured  to  the  undersurface  of  the  internal  oblique  muscle, 
flap  of  rectus  sheath  made  use  of  when  indicated. 

Taylor's  paper  contains  a  number  of  most  interesting  and  instructive 
tables,  to  which  the  reader  is  referred  for  fuller  information.  Table 
10  shows  that  in  19  operations  for  indirect  hernia,  in  which  the  cord 
was  transplanted  there  was  36.8  per  cent,  recurrence,  and  in  72  in 
which  the  cord  was  not  transplanted,  4.2  per  cent,  recurrence. 
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These  statistics  show  how  absolutely  impossible  it  is  to  draw  correct 
conclusions  from  a  limited  number  of  eases  without  knowing  any  of 
the  conditions  as  regards  the  age  and  condition  of  the  patient's  muscles, 
size  of  the  hernia  and  the  experience  of  the  operator.  We  might,  on 
the  other  hand,  state  that  in  'M'2')  operations  for  inguinal  hernia  per- 
formed at  the  Hospital  for  Ruptured  and  Crippled,  in  which  the  cord 
was  transplanted,  the  percentage  of  recurrence  was  0.38  and  in  7U2 
operations  without  transplantation  of  the  cord  the  number  of  recur- 
rences was  almost  tripled.  While  it  is  true  that  the  majority  of  these 
eases  reported  in  the  statistics  of  the  Hospital  for  Ruptured  and  Crip- 
pled were  mostly  children  and  female  adults,  more  than  a  thousand 
hernia  operations  have  been  performed  on  male  adults  at  the  Memorial 
Hospital  during  the  last  few  years  by  Dr.  William  A.  Downes  and  the 
author,  with  a  slightly  greater  percentage  of  recurrences  than  was 
reported  in  the  children. 

For  direct  hernia  the  Johns  Hopkins  Hospital  statistics  show  25  per 
cent,  recurrences  in  cases  in  which  the  cord  was  transplanted  and  only 
17.(i  per  cent,  in  which  the  cord  was  not  transplanted.     We  believe 
that  most  operators  regard  the  transplantation  of  the  cord  of  far  greater 
importance  in  direct  hernia  than  in  indirect.     Transplantation  of  the 
sheath  of  the  rectus  muscle,  advocated  by  Drs.  Bloodgood  and  Halstead 
we  believe  to  be  an  excellent  procedure  in  those  cases  in  which  there  is 
marked  deficiency  of  conjoined  tendon,  but  we  believe  that  still  better 
results  would  be  obtained  in  those  cases  in  which  the  cord  is  transplanted. 
Recurrent  Internal  Hernia  following  Gastro-enterostomy.     An  extremely 
interesting  case  of   recurrent  internal  hernia  following  gastro-enter- 
ostomy for  perforated  duodenal  ulcer  is  reported  by  Bryan.15     The 
patient  developed  classical  symptoms  of  high  obstruction,  beginning 
ten  days  after  the  operation;  his  condition  was  excellent  up  to  that 
time.     Laparotomy  revealed  that  the  entire  small  intestine  had  gone 
through  the  loop  between  the  stomach  and  jejunum  and  were  hanging 
to  the  left  over  the  junction  between  the  stomach  and  the  jejunum. 
The  small  intestine  was  collapsed  excepting  for  the  duodenum  and 
jejunum  up  to  this  point,  which  were  enormously  distended.     The 
intestines  were  drawn  back  through  the  loop  and  replaced  in  their 
normal  position,  and  for  five  days  he  improved.     He  then  complained 
of  pain  and  showed  regurgitant  vomiting  and  was  again  operated 
upon  and  exactly  the  same  condition  was  again  found.     This  time, 
however,  a  further  recurrence  was  prevented  by  suturing  the  small 
intestine  to  the  right  anterior  abdominal  wall  and  a  jejuno-enterostomy 
was  performed  to  relieve  the  tremendous  distention  in  the  apparently 
paralyzed  jejunal  wall.     The  patient's  condition  at  first  was  precarious, 
but  by  rectal  tap  for  three  days  he  was  able  to  pick  up  and  gradually 
made   a  complete   recovery.     A  follow-up  note  shows  him  to  have 
gained  in  weight  and  to  have  returned  to  his  work. 

Stetten16  takes  up  the  question  of  the  differential  diagnosis  between 
the  dilatation  of  the  terminal  portion  of  the  saphenous  vein  near  its 

15  Surgery,  Gynecology  and  Obstetrics,  January,  1920. 

16  Ibid.,  March,  1921. 
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entrance  into  the  femoral  vein  and  a  femoral  hernia.  As  is  generally 
understood,  this  dilatation  occasionally  is  found  to  be  of  considerable 
size  and  presents  a  protruded  mass  in  approximately  the  location  of 
a  femoral  hernia,  and  at  times  it  causes  pain  and  symptoms  which 
suggest  such  a  hernia. 

Stetten  cites  a  case  reported  by  Coppernail  some  years  ago,  in  which 
what  had  been  regarded  as  a  reducible  right  femoral  hernia  of  twenty 
years'  standing  suddenly  became  painful  and  irreducible,  accompanied 
by  repeated  vomiting  of  a  fetid  character,  obstipation  and  tympanites. 


Fig.  35.  — Hernia  of  the  jejunum  posterior  to  the  gastrojejunostomy.    At  operation 
the  intestines  were  simply  pulled  back.     (Stetten.) 


A  diagnosis  of  strangulated  femoral  hernia  was  promptly  made  and 
an  immediate  operation  performed.  The  apparent  strangulated  femoral 
hernia  turned  out  to  be  a  thrombosis  of  the  saphenous  varix. 

Stetten  recently  saw  a  case  which  has  been  diagnosticated  as  recur- 
rent left  femoral  hernia,  the  operation  having  been  performed  some 
months  previously,  and  although  the  sac  had  not  been  found,  a  careful 
plastic  by  the  Lotheisen  method  had  been  done.  A  recurrence  was 
noted  almost  as  soon  as  the  patient  got  out  of  bed.  Reoperation  had 
been  advised  when  Stetten  saw  the  patient  and  made  a  diagnosis  of 
saphenous  varix,  which  he  removed. 
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The  main  diagnostic  points  originally  enumerated  !>y  DeQuervain 
and  added  to  by  Stetten  (sir  our  article  on  Hernia  in  Keen's  Surgery) 
can  be  elaborated  as  follows:  In  a  ease  of  saphenous  varix  there  is  a 
purplish  sheen  to  the  skin  over  the  hernia,  easy  compressibility  and 
prompt  reappearance  upon  release  of  pressure,  fluctuation  with  every 


. 


1 


Fig.  36.  —  Jejunojejunostomy  carried  out  and  the  descending  loop  sewn  to  the  abdom- 
inal peritoneum  to  prevent  a  recurrence  of  the  hernia.     (Stetten.) 

change  in  the  venous  pressure  due  to  changes  in  abdominal  tension,  as 
persistent  coughing,  vomiting  or  even  upon  assuming  a  reclining  posi- 
tion. The  position  of  the  mass  in  cases  of  saphenous  varix  is  usually 
a  trifle  lower  than  in  the  case  of  a  femoral  hernia,  generally  being  1  cm. 
or  2  cm.  below  the  junction  of  the  saphenous  into  the  femoral  vein, 
although,  at  times  it  may  be  at  the  saphenous  opening.     Other  varicose 
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veins  are  usually  found  on  the  leg  and  thigh  where  the  swelling  is  a 
dilatation  of  the  saphenous,  and  when  the  patient  stands  the  entire 
saphenous  vein  generally  becomes  visible  as  a  distended  vessel  running 
between  the  inner  posterior  aspect  of  the  knee  to  the  aneurysmal  sac. 
Reduction  of  the  tumor  mass  and  pressure  over  the  femoral  ring  with 
the  examining  finger  fails  to  hold  back  a  saphenous  varix,  which  imme- 
diately reappears  when  the  patient  strains  or  stands;  whereas  if  the 
condition  were  femoral  hernia  the  swelling  would  remain  reduced  as 
long  as  the  palpating  finger  covers  the  femoral  ring.  Furthermore, 
the  impulse  on  coughing  differs  in  the  two  conditions.  In  the  case 
of  hernia  there  is  a  frank  impulse;  in  the  saphenous  dilatation  there 
is  a  thrill  or  fluid  wave.  This  is  readily  elicited  if  care  is  taken  to  make 
only  light  pressure  during  the  examination,  and  when  present,  is  almost 
pathognomonic.  In  hernia  it  can  be  simulated  only  if  there  is  accom- 
panying ascites,  which  condition  can  be  readily  recognized. 

In  spite  of  the  apparent  simplicity  of  these  directions  the  diagnosis 
is  not  always  easy  and  these  aneurysmal  enlargements  of  the  upper 
end  of  the  saphenous  vein  are  frequently  diagnosticated  and  operated 
upon  as  femoral  hernia  by  careful  surgeons.  The  bluish  appearance 
is  absent  in  subjects  with  considerable  subcutaneous  adipose  tissue. 
The  compressibility  is  often  just  as  marked  in  a  hernia.  The  enlarge- 
ment with  the  increase  in  venous  pressure  brought  on  by  coughing 
or  disappearing  upon  lying  down  is  not  unlike  the  hernial  inpulse  on 
straining,  on  the  one  hand,  and  spontaneous  reduction  of  the  rupture 
in  the  recumbent  position  on  the  other.  However,  if  the  surgeon 
carefully  notes  the  points  brought  out  by  Stetten,  in  the  majority 
of  cases  a  correct  diagnosis  should  be  arrived  at. 

Results  of  Operation  for  Radical  Cure  of  Hernia  at  the  Hospital  for 
Ruptured  and  Crippled,  New  York.  During  the  year  1920  we  have 
performed  802  operations  for  the  radical  cure  of  hernia  at  the  Hospital 
for  Ruptured  and  Crippled.  Of  these,  615  were  for  indirect  inguinal 
in  the  male  (312  in  children  and  303  in  adults),  26  indirect  and  direct 
inguinal  (2  in  children  and  24  in  adults)  and  54  direct  inguinal  (1  child 
and  53  adults).  Of  the  inguinal  in  the  female  there  were  43  indirect 
(20  children,  23  adults)  and  1  direct  and  indirect  in  an  adult  and  2 
direct  (in  adults).  Of  the  femoral  male  type  there  were  14  (3  in  children 
and  11  in  adults)  and  of  the  female  18  (3  in  children  and  15  in  adults). 
Of  the  umbilical  in  the  male  there  were  6  (4  in  children  and  2  in  adults) 
and  in  the  female  13  (6  in  children  and  7  in  adults).  Of  the  ventral 
type  there  were  4  operations  in  male  adults  and  4  in  females  (2  in 
children  and  2  in  adults).  Epigastric  1  (male  adult)  and  1  (female 
adult) ;  3  operations  were  performed  for  sliding  of  the  sigmoid  and  4 
for  sliding  of  the  cecum.  There  were  36  operations  performed  for 
undescended  testis  and  6  for  undescended  testis  with  inguinal  super- 
ficial. As  regards  the  recurrences,  6  in  number,  3  occurred  in  the 
indirect  (1  sliding  sigmoid  and  1  new  direct  sac)  and  3  in  the  direct. 

The  Bassini  method  of  operation  was  used  in  564  cases  of  indirect 
hernia  in  the  male,  and  in  51  cases  the  cord  was  not  transplanted. 
There  was  1  death. 


SURGERY  OP  THE  ABDOMEN,  EXCLUSIVE  OF 

HERNIA. 

By  ABRAHAM  O.  WILENSKY,  M.D. 

True  progress  in  the  practice  of  abdominal  surgery  is  to  be  found 
in  the  serious  endeavors1  which  are  beng  made  to  ascertain  as  accurately 
as  it  is  possible  the  permanent  end-results  of  operations,  especially 
those  which  have  heretofore  been  usually  regarded  as  rendering  suc- 
cessful results.  Very  often  the  late  results  are  markedly  different 
from  those  exhibited  in  the  relatively  immediate  post-operative  period ; 
either  the  ultimate  effect  shows  no  improvement  or  the  patient  is  left 
in  a  much  worse  condition  than  had  existed  previously.  Progress  in 
abdominal  surgery  is  to  be  made  in  an  earnest  consideration  of  the 
failures. 

Some  of  the  failures  are  to  be  ascribed  to  a  wrong  conception  of 
the  underlying  pathological  process  and  its  effects  on  the  normal  physi- 
ology. In  none  of  the  abdominal  lesions  is  it  safe  to  rely  wholly  on 
the  correction  of  morphological  changes.1  Because  of  the  failure  to 
consider  the  associated,  and  often  persistent,  functional  changes, 
what  ought  to  be  a  successful  operation  becomes  oftentimes  the  very 
opposite.  In  actual  practice  the  clinician  is  liable  to  put  too  much 
stress  upon  the  functional  disturbance,  and  the  surgeon  is  apt  to  be 
guided  by  morphological  changes  alone;  the  optimum  result  can  only 
be  hoped  for  in  the  proper  balancing  of  these  different  view-points, 
both  in  diagnosis  and  therapy.  The  tendency  to  plunge  into  surgery 
in  the  treatment  of  non-malignant  and  chronic  abdominal  conditions 
is,  perhaps,  too  great;  until  methods  will  have  been  devised  which 
will  eliminate  the  formation  of  adhesions  entirely,  or  operations  will 
have  been  invented  which  can  absolutely  duplicate  the  normal  physi- 
ology, if  not  the  normal  anatomy,  of  the  various  intra-abdominal 
structures,  surgery,  especially  in  the  chronic  cases,  should  be  employed 
only  after  skilfully  directed  therapy  along  non-surgical  lines  has  been 
practised  thoroughly  and  for  a  sufficiently  long  period  of  time.  Real 
success  in  this  most  difficult  field  can  only  be  obtained  by  a  close  coop- 
eration between  surgeon  and  clinician.  Under  such  a  regime  the  post- 
operative care  belongs  to  the  internist  whose  greater  training  along 
purely  medical  lines  lends  to  him  a  peculiar  applicability  for  these 
duties;  but  he  should  have  constantly  the  benefit  of  the  surgeon's 
experience  and  knowledge  of  the  morphology  and  physiology  of  arti- 
ficially changed  structures.1 2 

The  question  of  the  final  effect  of  operation  was  investigated 
in  one  of  the  army  centers  by  Kantor.3     In  a  series  of  46  soldiers  lapar- 
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otomized  for  vaxious  abdominal  conditions  a  careful  questioning  as  to 
original  indications  and  the  permanent  after-results  furnished  the 
data  tabulated: 

Results. 

Indication  from  patient's  history.  No  relief.        New  symptoms.  Cured.  Totals. 

Positive  indication  6  7  6  1!) 

No  indication 2  2  0  1 

Indication  doubtful      ...     15  5  3  23 

Totals 23  14  9  46 

Of  the  total  number  of  operated  cases,  less  than  20  per  cent,  were 
really  cured.  These  figures  are  truly  astonishing  and  should  cause  a 
great  deal  of  thought.  In  interpreting  figures  of  this  kind— and,  to 
be  sure,  the  following  statement  applies  equally  well  to  any  set  of 
surgical  statistics  derived  from  a  number  of  operators— it  must  be 
borne  in  mind  that  some  of  the  difficulty  must  be  imputed  to  the  ineffi- 
ciencies of  the  badly  trained  and  occasional  operator  and  to  the  cir- 
cumstances of  an  environment  so  far  removed  from  good  medical 
centers  as  to  make  impossible  the  ready  and  proper  use  of  the  newer, 
ii mrc  complicated  methods  of  diagnosis  and  therapy. 

That  some  of  the  trouble  is  undoubtedly  due  to  out-and-out  errors 
hi  duig))osisx  is  unfortunately  true  even  in  the  best  circles;  a  number 
of  communications  appearing  in  the  past  year  emphasize  this  opinion 
and  point  out  that  the  utmost  care  is  necessary  both  for  the  avoidance 
of  unnecessary  operations  and,  much  more  so,  for  the  obviation  of  the 
many  distressing  sequelee  which  frequently  follow  superfluous  surgery. 
For  instance,  Holden4  points  out  the  ease  with  which  acute  abdominal 
symptoms,  sufficient  to  seem  to  warrant  abdominal  explorations,  can 
result  from  foci  situated  in  the  thorax.  Pouey  and  Stajano5  speak  of 
reactions  in  the  upper  abdomen  which  may  occur  with  pelvic  disease; 
with  any  clinical  picture  in  women  suggesting  an  abscess  in  the  gastro- 
splenic  space,  or  other  inflammatory  lesion  in  the  upper  abdomen, 
the  adnexa  should  be  examined  as  almost  the  first  step  in  diagnosis. 
Vanderhof6  refers  to  the  abdominal  manifestations  of  spondylitis.  In 
Vanderhof 's  series  of  87  cases  abdominal  pain  occurred  in  26  per  cent. ; 
the  symptoms  referred  to  the  abdomen  may  simulate  the  complexes 
of  visceral  disease  and  may  vary  from  vague  discomfort  to  paroxysms 
of  acute  pain.     Such  errors  in  diagnosis  lead  to  needless  operations. 

AVhile  conceding  that  roentgenology  has  established  gastro-intestinal 
diagnosis  upon  a  new  and  sounder  basis  the  limitations  of  this  very 
valuable  aid  ought  to  be  admitted  and  more  generally  understood. 
This  has  been  pointed  out  by  Roberts,8  by  Xiles9  and  by  Strauss.7 
Unless  the  examination  is  made  by  an  experienced  operator  the  informa- 
tion is  apt  to  confuse  rather  than  to  aid.  Negative  findings  cannot  be 
regarded  as  final.  Moreover,  even  under  the  most  favorable  conditions, 
artefacts  cannot  always  be  excluded,  and  roentgenology  cannot  always 
disclose  structural  changes  in  the  viscera.  In  the  positive  cases  there 
are  failures  or  imperfections  in  technic  which  account  for  a  pardonable 
fallibility  of  roentgenographic  interpretation. 
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The  status  of  the  "acute  abdomen"  is  well  described  by  Dearer.10 
That  it  is  "a  condition  calling  for  careful  judgment  and  thoughtful 
consideration  is  obvious;  that  it  occupies  too  prominent  a  place  in 
mortality  statistics  is  unfortunately  all  too  true.  To  our  chagrin  it 
must  be  admitted  that  among  the  reasons  for  this  is  the  fact  that  too 
many  untimely  and  unsuitable  operations  are  performed  in  the  treat- 
ment of  this  serious  condition.  .  .  .  It  is  in  part  due  to  the  want 
of  an  intimate  knowledge  of  living  surgical  pathology,  in  part  to  too 
great  reliance  on  laboratory  findings  which  do  not  always  correspond 
to  the  findings  at  the  autopsy  in  vivo,  and,  furthermore,  to  a  hesitancy 
to  resort  to  radical  measures  in  the  hope  the  symptoms  may  pass 
away  under  what  is  called  conservative  treatment.  .  .  .  Radical 
treatment  in  such  instances  would  have  been  truly  conservative,  because 
it  generally  conserves  life." 

"The  acute  abdomen  is  not,  as  a  rule,  the  result  of  virgin  pathology. 
In  the  majority  of  instances  it  is  only  the  outcome  of  a  chronic  patho- 
logical process  which  has  given  evidence  of  its  presence  for  a  well- 
marked  period  of  time.  In  such  cases  the  history  often  reveals  the 
presence  of  an  antecedent  lesion.  .  .  .  by  symptoms  which  to 
everyone  acquainted  with  surgical  disease  of  the  abdomen  should 
have  pointed  the  way  to  surgical  treatment." 

The  practice  of  the  art  of  surgery— and  nowhere  does  this  apply  so 
well  as  in  the  abdomen  — is  one  beset  with  many  sources  for  failure. 
Moynihan11  points  out  that  every  operation  must  be  regarded  more 
or  less  as  an  experiment;  unfaltering  loyalty  to  established  practices 
and  principles  must  be  combined  with  extreme  alertness  in  the  detec- 
tion or  invention  of  simpler  or  better  methods  than  those  in  established 
use.  A  healthy  state  of  the  surgical  mind  is  that  in  which  it  is  recog- 
nized that  in  the  transition  of  the  patient  from  ill  health  to  sound 
health  the  operation  itself  is  only  one— though  it  may  be  the  most 
important — of  all  factors  concerned  in  this  fortunate  event. 

General  Considerations.  The  incidence  of  disease  in  the  gastro- 
intestinal division  of  one  of  the  American  army  centers  is  described 
by  Kantor;3  the  accompanying  table  is  self-explanatory: 

1.  Total  intestinal  parasites 403 

Ankylostomiasis 381 

Ascaris 7 

Other  nematodes 8 

Cestodes 7 

2.  Neurosis,  gastro-intestinal 113 

3.  Enteritis,  acute  catarrhal 45 

4.  Hyporchlorhydria,  C.  undet 31 

5.  Ulcer,  duodenal 24 

6.  Observations,  no  G.  I.  disease 19 

7.  Constipation,  chronic  C.  undet 17 

8.  Dysentery,  amebic 14 

9.  Achylia  gastrica 11 

10.  Appendicitis,  chronic  catarrhal 8 

11.  Malfunction  gastro-enterostomy 8 

12.  Gastritis,  chronic  catarrhal 6 

13.  Diabetes  mellitus 6 

Carried  forward 705 
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Brought  forward        705 

14.  Adhesions,  intestinal 5 

15.  Typhoid  vaccination 5 

16.  Ulcer  of  stomach 5 

17.  Gastritis,  acute  catarrhal 5 

is.  Cholecystitis,  chronic  catarrhal 4 

19.  Cholangitis,  acute  catarrhal 3 

20.  HypochTorhydria,  C.  mulct 3 

21.  Gases,  deleter,  effect  of 3 

22.  Gastrosuccorrhea 2 

23.  Pellagra 2 

24.  Hemorrhoids 2 

25.  Gingivitis,  acute  supp 2 

26.  "Autointoxication" 2 

27.  Enteritis,  chronic  catarrhal 2 

28.  Adhesions,  perigastric 2 

29.  Pyorrhea  alveolaris 

30.  Migraine 

31.  Malnutrition  from  starvation 

32.  Exophthalmic  goiter 

33.  Esophagus,  stricture  of 

34.  Aneurysm,  abdominal  aorta 

35.  Angioma  of  tongue 

36.  Vagotonia 

37.  Cancer  of  stomach 

38.  Intestinal  obstruction    . 1 

39.  Stomach,  hour-glass  contraction 1 

Total  diagnoses  listed 763 

Cases  counted  twice 30 

No  G.  I.  disease 19 

(Deducted) 49 

Net  total  cases 714 

In  this  connection  it  is  of  interest  to  compare  the  incidence  of  disease 
in  a  diametrically  opposite  portion  of  the  world,  as  noted  by  Heng 
Lin.12  The  average  Chinese  hospital— the  counterpart  of  the  Massa- 
chusettes  General  Hospital  in  bed  capacity— admits  only  one-sixth  as 
many  abdominal  cases  and  sees  less  than  one-fifth  as  many  laparotom- 
ies. Appendicitis  is  a  common  disease  among  the  Chinese.  In  fact, 
excepting  hernia,  it  is  the  commonest  condition  in  the  hospital.  Liver 
cirrhosis  and  splenomegaly  of  various  and  oftentimes  indeterminate 
etiology  compose  17  per  cent,  of  all  abdominal  cases  seen  in  Chinese 
hospitals. 

Simmons  and  Deland13  base  a  study  of  cancer  statistics  on  data  derived 
from  518  cases.  The  average  age  of  the  patients  was  52.9  years.  The 
average  duration  of  the  illness  in  the  total  number  of  cases  was  12.49 
months;  from  the  onset  of  the  symptoms  to  the  first  consultation  it 
was  5.4  months.  As  a  first  symptom  some  objective  phenomenon, 
such  as  a  tumor,  was  present  in  36  per  cent,  of  the  cases;  pain  was 
present  in  25  per  cent.;  what  may  be  termed  symptoms  peculiar  to 
the  affected  organ  in  18  per  cent.;  and  miscellaneous  symptoms  in  21 
per  cent.  The  average  delay  on  the  part  of  the  physician  from  the 
time  of  the  first  consultation  to  the  time  of  operation  was  three  months; 
the  average  time  on  the  part  of  the  patient  after  the  time  operation 
was  advised  until  it  was  performed  was  three  weeks.     Of  all  the  cases 
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44.5  per  cent,  were  considered  suitable  for  an  attempt  at  cure  by  a 
radical  operation;  in  these  cases  the  operative  mortality  was  15  per 
cent.,  confined  chiefly  to  operations  on  the  gastro-intestinal  and  genito- 
urinary tracts.  In  28  per  cent,  of  the  cases  no  operation  was  performed 
or  only  an  exploration;  in  27  per  cent,  only  a  palliative  operation,  such 
as  a  gastroenterostomy.  The  operative  mortality  following  the  palli- 
ative procedures  was  almost  as  great— 14.5  per  cent.— as  in  those 
cases  in  which  a  radical  operation  was  attempted;  but  in  this  group  the 
patient  was  often  in  poor  physical  condition  and  the  operation  was 
not  one  of  choice.  The  percentage  of  cures  varies  greatly  in  carcinoma 
of  different  regions,  but  it  seems  fair  to  say  that  not  over  25  per  cent, 
of  the  patients  subjected  to  radical  operation  are  cured.  Considering 
the  cases  in  groups,  and  comparing  abdominal  with  other  cases,  the 
expectation  of  operative  cure  in  consecutive  cases  is  as  follows: 

Carcinoma  of  stomach  (if  20  per  cent,  of  operative  cases  are  cured)  1.2  per  cent. 

Carcinoma  of  rectum  "   20  "  "  5.4 

Carcinoma  of  mouth  "    16        "  "  "  10.0 

Carcinoma  of  cervix  "   25        "  "  "  8.7 

The  chief  cause  of  death  in  all  operated  cases  was  some  form  of 
sepsis. 

Love14  describes  a  new  method  for  testing  the  coagulation  time  of  the 
blood.  The  method,  in  principle  McGowan's  capillary  tube  method, 
is  as  follows:  Blood  is  procured  from  the  median  basilic  vein.  The 
first  few  drops  are  discarded  and  then  1  or  2  c.c.  of  blood  are  collected 
in  a  paraffined  test-tube;  from  this,  capillary  tubes  are  filled.  The 
time  is  recorded  when  the  blood  first  enters  the  tube.  Several  tubes 
are  used.  They  are  laid  flat  on  a  stand  alongside  of  a  thermometer. 
At  two  minutes  before  coagulation  should  normally  occur,  a  2  cm. 
length  of  the  first  tube  is  broken  off  and  the  separated  lengths  are 
drawn  apart  parallel  to  each  other  without  injuring  the  thread  of 
fibrin.  This  process  is  repeated  at  intervals  according  to  the  accuracy 
desired  until  the  end-point  is  reached.  The  end-point  comes  when  the 
thread  of  fibrin  will  stretch  from  7  to  10  mm.  across  the  break  without 
parting. 

Dekenga  and  Plantengena15  report  parallel  findings  with  the  biological 
tests  for  syphilis  made  with  the  Wassermann  and  Sachs-Georgi  methods. 
The  latter  becomes  negative  under  treatment  sooner  than  the  former, 
and  the  findings  with  the  two  tests  were  occasionally  conflicting  in 
different  senses.  Hence  the  latter  cannot  be  relied  upon  alone,  but, 
in  combination  with  the  Wassermann,  it  may  prove  instructive. 

Hekman16  found  that  all  human  serums  which  he  examined  laked 
sheep  erythrocytes,  but  that  the  laking  property  could  be  checked  with 
tuberculosis  serum  when  an  antigen,  such  as  1  per  cent,  tuberculin, 
was  added  to  the  serum.  A  positive  complement-deviation  test  occurs 
in  all  cases  of  established  tuberculosis  regardless  of  location,  the  central 
nervous  system  excepted.  These  experiences  have  resulted  in  con- 
vincing Hekman  that  the  vaccine  treatment  of  tuberculosis,  as  at 
present  employed,  is  of  little  benefit. 
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The  blood-sugar  tolerance  test  was  studied  by  Friedenwald  and  Grove17 
in  32  cases  of  cancer  of  the  gastro-intestinal  tract.  In  such,  a  rather 
characteristic  curve,  somewhat  different  from  that  observed  in  car- 
cinoma of  other  regions  of  the  body,  was  present.  The  curve  usually 
presents  a  high  sugar  content  even  in  the  fasting  state,  followed  by 
an  initial  rise  up  to  0.24  per  cent.,  or  higher,  within  forty-five  minutes 
after  the  ingestion  of  the  dextrose,  remaining  at  this  level  for  at  least 
one  hundred  and  twenty  minutes,  and  at  no  time  during  this  period 
falling  below  0.2  per  cent.  The  test  is  rather  distinctive  so  that  it 
may  render  valuable  assistance  in  a  large  proportion  of  cases  as  a 
means  of  differential  diagnosis  between  carcinoma  and  other  diseases 
of  the  gastro-intestinal  tract.  Positive  results  occurring  equally  well 
in  cases  with  or  without  cachexia  the  impression  is  conveyed  that  the 
test  may  be  valuable  in  comparatively  early  cases. 

An  echinococcus  intradermal  reaction  is  described  by  Testi  and  Zoli.18 
The  test  is  made  by  inoculating  one  arm  with  0.5  c.c.  of  fluid  taken 
from  an  echinococcus  cyst  of  a  guinea-pig  or  beef,  drawn  less  than 
twenty-four  hours  before.  A  control  inoculation  is  made  with  saline 
in  the  other  arm.  The  local  reaction  is  unmistakable.  A  long  series 
of  tests  on  other  patients  and  on  the  healthy  failed  to  elicit  the  slightest 
response,  but  in  30  cases  of  echinococcus  disease  the  test  was  positive. 
Testi  and  Zoli18  say  that  the  absence  of  a  positive  reaction  indicates  a 
total  absence  of  echinococcus  disease  or  that  the  products  of  the  cocci 
have  not  sensitized  the  organism;  on  the  other  hand  a  positive  test 
indicates  a  phase  of  sensitization  in  which  exploratory  puncture  is 
liable  to  induce  symptoms  of  serious  anaphylaxis.  In  some  cases  a 
positive  reaction  could  be  elicited  years  after  the  operative  cure  of 
the  cyst. 

The  value  of  the  test  is  corroborated  by  Luridiana19  and  Casoni.479 
Six  cases  are  described;  in  1  of  these  a  negative  response  is  explained 
by  the  fact  that  the  exceedingly  tough  walls  of  the  cyst  prevented  the 
escape  of  toxins.  In  their  experience  the  reaction  was  always  negative 
in  other  pathological  conditions. 

Abdominal  Complications  of  Influenza.2" 21  -  I  went  into  this  subject 
very  extensively  last  year.  This  year  another  extraordinary  compli- 
cation is  noted  in  one  of  the  French  journals.  Dufor20  describes  a 
persisting  hiccup,  with  fever,  to  the  prevailing  epidemic  of  encephalitis. 
He  knows  of  S  cases  of  this  kind,  and  in  1  case  the  phase  of  the 
hiccup  was  followed  by  myoclonia  and  other  symptoms  of  epidemic 
encephalitis,  with  stupor  and  death.  In  the  other  cases  the  hiccup 
subsided  in  from  one  to  four  days  either  spontaneously  or  under  various 
measures,  such  as  sedatives  to  check  the  tendency  to  spasms  or  after 
repeated  lavage  of  the  stomach. 

Rosenow21  calls  attention  to  the  possibility  that  all  the  symptoms 
of  influenza  referable  to  the  gastro-intestinal  tract  are  not  always 
due  to  the  localization  of  bacteria  in  its  walls.  The  symptoms  and 
findings  in  influenza  are  due  in  part  to  an  anaphylactoid  reaction; 
the  severe  vomiting  and  diarrhea  noted  at  the  onset  of  some  cases 
may  be  an  expression  of  this  mechanism. 
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Pneumoperitoneum.  The  past  year  has  witnessed  great  activity  in 
many  clinics  both  in  America  and  abroad  in  the  use  of  gas  inflation 
of  the  peritoneal  cavity  as  a  diagnostic  measure.  The  indications 
for  this  subsidiary  method  in  connection  with  abdominal  roentgen- 
ology in  general  have  been  slowly  but  considerably  extended  on  the 
basis  of  growing  experience  and  of  a  widening  sphere  of  usefulness. 
The  harmlessness  of  the  method  has  been  emphasized  by  all  the  men 
practising  the  procedure— Stein  and  Stewart,23  24  Pfahler,25  OrndorfY,33 
Rautenberg,26  Ribaudeau,28  Strauss,480  etc.— with  the  proviso  that  its 
execution  be  in  competent  hands.  The  procedure  is  not  a  competitor 
of  the  opaque  meal  method,  as  the  latter  concerns  the  hollow  organs, 
while  oxygen  inflation  of  the  peritoneal  cavity  gives  information  more 
particularly  as  to  the  solid  structures  of  the  abdominal  cavity.  Pfahler 
points  out  that  in  practically  all  cases  one  can  demonstrate  the  lower 
border,  sides  and  general  outline  of  the  spleen  and  liver  by  ordinary 
methods;  the  pneumoperitoneal  method  is  of  distinct  advantage  in 
demonstrating  irregularities  on  the  lower  border  of  the  liver  or  the 
right  border  of  the  spleen;  the  great  advantage  of  the  method,  however, 
lies  in  the  differentiation  of  the  dense  shadows  in  the  lower  thorax  from 
those  cast  by  the  solid  organs  in  the  upper  part  of  the  abdomen,  espe- 
cially those  of  the  liver  and  spleen  or  in  outlining  any  new  solid  structure. 
When  one  has  once  eliminated  the  possibility  of  filling  defects  in  the 
gastro-intestinal  tract,  and  still  must  determine  the  pathology  within 
the  abdomen,  the  pneumoperitoneal  method  is  of  distinct  advantage. 
At  its  present  stage  of  development  the  method  should  be  reserved 
for  the  elucidation  of  diagnostic  problems  in  which  great  advantage 
is  seen  to  follow  its  adoption  and  in  those  obscure  cases  in  which  a 
clearer  outline  than  that  which  can  be  secured  under  ordinary  roentgeno- 
graphic  arrangements  is  desired. 

According  to  Rautenberg,26  the  indications  for  pneumoperitoneum  are 
quite  limited,  and  the  discomfort  and  possible  danger  of  the  procedure 
must  be  weighed  and  compared  with  the  expected  gain  from  a  diagnostic 
standpoint.  Von  Teubern,29  however,  thinks  the  method  of  consider- 
able value.  Among  the  French  the  method  has  been  favorably  received, 
and  Ribadeau-Dumas28  speaks  of  the  remarkable  precision  with  which 
the  viscera  can  be  inspected.  An  attempt  was  made  by  Hyman27  to 
employ  the  method  synchronously  with  the  ingestion  of  an  opaque 
meal;  the  results  have  not  been  very  good. 

Stein  and  Stewart23  24  have  utilized  the  pneumoperitoneal  method  in 
patients  varying  in  age  from  four  to  seventy-four  years.  The  existence 
of  acute  abdominal  conditions,  such  as  an  acute  appendicitis  or  peri- 
tonitis, naturally  prohibits  the  employment  of  the  method  of  abdominal 
inflation.  The  procedure  should  not  be  carried  out  in  known  cases 
of  valvular  disease  of  the  heart  (because  of  the  extra  work  thrown 
upon  the  heart)  nor  in  certain  types  of  elderly  persons  who  have  used 
alcohol  to  excess.  The  technic  required  for  inflation  is  extremely 
simple  and  was  described  last  year  (Progressive  Medicine,  June, 
1920,  page  81).  Stein  and  Stewart23  have  since  then  found  it  advis- 
able to  administer  one-sixth  of  a  grain  of  morphine  half  an  hour  before 
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pneumoperitoneum  is  established.  The  air  or  gas  utilized  in  the 
application  of  this  method  does  not  necessarily  need  to  be  sterilized. 
Etautenberg,28  who  employs   atmospheric  air  or  oxygen,   Schmidt,481 

who  uses  ordinary  unsterilized  air,  and  Stein  and  Stewart,23  who  use 
oxygen,  all  emphasize  the  fact  that  there  has  never  been  any  infection 
or  even  irritation  of  the  peritoneal  cavity. 

The  patient  frequently  complains  of  a  sense  of  fulness  from  the 
distention,  and  may  have  some  pain  in  the  shoulders,  especially  the 
right,  probably  caused  by  pressure  on  the  diaphragm.  This  pain 
varies  in  intensity,  usually  gradually  disappearing  within  a  few  hours. 
Very  few  cases  require  an  opiate.  The  roentgen  examination  should  be 
made  as  soon  as  possible  after  inflation,  but  experience  has  shown  the 
value  of  allowing  time— usually  an  hour— for  the  patient  to  accustom 
himself  to  the  distention. 

The  roentgen  technic  is  apparently  not  complicated.  Satisfactory 
fluoroscopic  observations  can  be  made  in  the  prone  position;  more 
reliance  is,  however,  placed  by  Stein  and  Stewart24  on  the  roentgeno- 
graphic  method,  as  the  patient  must  be  placed  in  positions  which  are 
difficult  to  duplicate  under  the  screen.  The  cardinal  point  to  remember 
is  that  the  organ  which  is  being  examined  must  be  placed  in  the  highest 
plane  possible  in  order  that  it  may  be  completely  surrounded  by  gas. 

To  obtain  the  best  detail  of  the  upper  abdominal  region  the  patient 
lies  on  the  abdomen  with  the  tube  above  and  stereoscopic  plates  are 
made  from  behind  forward.  Further,  liver  and  spleen  details,  with 
excellent  kidney  outlines,  are  obtained  when  the  patient  lies  on  the 
side;. the  side  investigated  is  always  uppermost.  Stein  and  Stewart 
have  shown  the  liver  and,  in  many  instances,  pathological  enlargements, 
such  as  cysts  of  the  liver  and  pancreas,  deformities  of  the  gall-bladder, 
and  in  several  cases  gall-stones.  The  irregular  outline  of  a  hobnail 
liver  was  demonstrated  by  Pirie.482  The  different  varieties  of  splenic 
enlargement  can  be  clearly  outlined.  In  many  instances  Stein  and 
Stewart24  have  shown  the  details  of  enlarged  mesenteric  glands  and  in 
several  instances  the  branches  of  the  mesenteric  artery. 

Changes  in  the  vertebral  column  are  also  much  better  shown  by 
this  method.  One  of  the  most  valuable  findings  has  been  the  demon- 
stration of  intraperitoneal  adhesions;  these  are  detected  by  placing 
the  patient  on  his  back,  the  plate  on  the  one  and  the  tube  on  the  other 

side. 

Pneumoperitoneum,  when  used  in  connection  with  pyelography, 
accurately  outlines  the  renal  pelves  and  calices,  and  at  the  same  time 
shows  with  detail  the  renal  structure,  its  enlargements  and  deformities. 

There  are  two  positions  for  obtaining  satisfactory  shadows  of  the 
uterus  and  appendages:  (1)  the  right  and  left  exaggerated  lateral 
Trendelenburg  position;  (2)  the  second  places  the  patient  on  his  abdo- 
men on  a  canvas-top  table,  the  pelvis  end  of  which  is  elevated  about 
15  degrees;  both  of  these  allow  the  intestine  to  drop  out  of  the  pelvis. 
In  female  pelvic  work  a  modification  has  been  proposed  by  Rubin37 
in  which  the  pneumoperitoneum  is  produced  by  introducing  the  oxygen 
through  the  uterine  cavity;  the  main  purpose  of  this  modification  is 
the  demonstration  of  the  patency  of  the  Fallopian  tubes. 


GENERAL  OPERATIVE  CONSIDERATIONS  67 

The  whole  method  stands  and  falls  with  the  question  of  any  untoward 
effects  or  dangers  which  may  be  connected  with  its  application.  The 
two  chief  dangers  are  infection  and  the  risk  of  puncturing  the  gut. 
The  first  can  be  overcome  by  the  ordinary  precautions.  The  non- 
occurrence of  injuries  when  this  method  is  used  was  demonstrated 
in  Rautenberg's  preliminary  animal  experimentation  on  guinea-pigs;26 
nor  could  Rautenberg26  or  Stein  and  Stewart23  demonstrate  any  lesions 
in  a  few  patients  who  came  to  necropsy  or  operation  some  days  after 
the  employment  of  the  method.  In  the  patients  in  whom  some  dis- 
comfort is  complained  of  because  of  the  full  distention  of  the  abdomen, 
relief  can  be  obtained  by  elevating  the  foot  of  the  table  to  allow  the 
air  to  ride  away  from  the  diaphragm.  The  harmlessness  of  the  pro- 
cedure in  suitable  cases  seems  now  to  be  well  established,  as  no  acci- 
dents have  been  reported  from  the  clinics  in  which  it  has  been  exten- 
sively used.  Alvarez31  believes  that  pneumoperitoneum  is  the  biggest 
advance  in  roentgenology  since  the  introduction  of  the  opaque  meal 
by  Cannon  in  1898. 

In  using  pneumoperitoneum  for  diagnostic  purposes,  Kaestle32  was 
impressed  in  three  different  instances  with  the  marked  clinical  benefit 
that  followed,  which  he  naturally  ascribed  to  the  introduced  air.  Inas- 
much as  the  diagnoses  of  the  cases  were  carcinomata  of  the  liver  or 
gall-bladder,  or  atony  of  the  colon,  or  enlargement  of  the  liver,  it  is 
quite  possible,  and  perhaps  very  probable,  that  the  good  effects  noted 
were  psychic  phenomena.  The  suggestion  of  Orndorff33  that  pneu- 
moperitoneum be  produced,  for  therapeutic  purposes,  for  conditions, 
such  as  tuberculous  peritonitis  and  other  allied  inflammatory  conditions, 
for  the  relief  and  prevention  of  peritoneal  adhesions  in  conjunction 
with  radiotherapy,  is,  however,  worthy  of  very  extensive  trial. 

A  modification  of  the  pneumoperitoneal  method  has  been  proposed 
by  Dandy34  and  is  referred  to  by  Estes35  in  acute  emergencies.  Early 
diagnosis  of  a  perforation,  either  spontaneous  or  traumatic,  can  be 
made  by  .r-raying  the  abdomen  for  the  detection  of  gas  along  the 
diaphragmatic  line. 

Orndorff36  describes  an  instrument— the  peritoneoscope— and  the 
method  of  using  it.  The  instrument  is  inserted  through  the  abdominal 
wall  and  is  said  to  be  of  value  in  the  diagnosis  of  tubercular  peritonitis, 
general  or  diffuse  peritonitis,  hydroperitoneum,  post-operative  shock 
where  there  is  question  of  hemorrhage,  extra-uterine  pregnancy  and 
ovarian  cyst.  While  at  some  future  time  the  method  may  conceivably 
become  of  value,  at  the  present  writing  it  seems  that  much  more  benefit 
would  accrue  from  a  frank  abdominal  incision,  with  little,  if  any,  more 
danger. 

General  Operative  Considerations.  Anesthesia.38-54  483  m.  Blocking  the 
Splanchnic  Nerves.  There  are  two  methods  of  producing  analgesia  of 
the  upper  abdominal  viscera,  in  each  of  which  the  splanchnic  nerves 
in  the  neighborhood  of  the  solar  plexus  are  anesthetized  by  the  injec- 
tion of  analgesic  solutions;  in  the  method  of  Braun483  the  approach  is 
made  anteriorly;  in  that  of  Kappis,38  it  is  made  posteriorly. 

Braun483  introduces  the  needle  through  the  laparotomy  incision  along 
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the  margin  of  the  liver;  100  c.c.  of  a  0.5  per  cent,  procain-adrenalin 

solution  are  injected  and  distributed  on  both  sides  of  the  aorta  near 
the  first  Lumbar  vertebra.  Wendling484  reaches  the  nerve  from  the 
front.  0.5  cm.  to  the  left  of  the  median  lint"  and  1  cm.  below  the  xiphoid, 
blocking  the  nerve  trunk  before  it  joins  the  solar  plexus.  Buhre39  has 
also  employed  the  Braun  method  in  104  cases;  the  anesthetic  effect  is 
prompt  and  lasts  for  from  one  and  a  half  to  two  hours;  no  danger  to  the 
patient  is  involved,  and  Buhre'11  recommends  the  method  as  one  of 
choice  in  all  operations  in  the  upper  abdomen,  especially  those  on  the 
biliary  tract. 

Kappis38  makes  the  injection  from  the  rear,  from  just  below  the 
twelfth  rib,  at  a  depth  of  approximately  7  cm.  above  the  second  lumbar 
transverse  process,  introducing  the  needle  at  the  lateral  convex  margin 
of  the  vertebra  and  depositing  a  1  per  cent,  solution  of  procain-adrenalin 
solution.  The  anesthetic  is  distributed  by  moving  the  needle  tip  3  em. 
upward  and  then  3  cm.  downward,  about  0.25  to  0.5  cm.  from  the 
spine,  thus  infiltrating  the  50  c.c.  of  solution  over  a  large  area  on  each 
side.  The  fluid  spreads  easily  in  the  retroperitoneal  tissues  so  that  a 
single  injection  on  each  side  is  all  that  is  needed. 

l'reiss  and  Ritter,40  who  use  Kappis's  method,38  obtained  better 
results  with  the  following  solution:  Procain,  1  c.c.;  adrenalin,  0.001; 
sodium  chloride,  0.35;  potassium  sulphate,  1.2  c.c;  distilled  water, 
50  c.c.  The  anesthesia  was  so  complete  with  this  solution  that  the 
preliminary  sedatives  wrere  finally  dispensed  with  as  superfluous  and 
as  even  detracting  from  the  anesthetic  effect. 

Four  reports  have  been  published  of  experiences  with  these  methods 
—  totalling  254  cases.  Preiss  and  Ritter 's40  report  deals  with  a  series 
of  89  cases;  the  youngest  patient  was  eleven  years  and  the  oldest  seventy. 
Xo  serious  by-effects  were  noted;  there  were  no  signs  of  intoxication  or 
collapse;  at  most,  occasional  nausea  and  pallor  were  observed  during 
the  operation;  exceptionally  a  little  vomiting.  Among  the  89  cases 
only  4  were  so  refractory  that  the  operation  had  to  be  done  under 
inhalation  anesthesia,  the  failures  are  ascribed  to  a  carcinomatous 
involvement  of  the  nerves  in  twro  and  to  an  extremely  sensitive  peri- 
toneum in  another;  the  fourth  case  was  an  ovariectomy  in  which  block- 
ing of  the  splanchnic  nerves  had  no  influence.  In  5  cases  a  little  supple- 
mentary inhalation  anesthesia  were  required.  Accidents  occurred  in 
2  cases;  in  1  the  vena  cava  was  punctured  and  in  the  second  the 
lung.  Fifteen  different  types  of  operations  were  done  with  this  anal- 
gesia, including  stomach  resection,  gastroenterostomy,  nephrectomy, 
renal  decapsulation,  cholecystectomy  and  resection  of  the  intestines. 
Hoffman41  is  rather  enthusiastic  as  regards  Kappis's  method  of  induc- 
ing the  analgesia.  He,  too,  has  used  it  for  nearly  a  year  on  all  kinds 
of  operations  upon  the  stomach,  duodenum,  bile  ducts,  etc.  Paul,42 
however,  has  observed  certain  annoying  secondary  effects;  these  are 
paleness  of  the  face,  marked  acceleration  of  the  pulse,  and,  often,  nausea 
which  lasted  some  time.  The  short  duration  of  the  analgesia  fre- 
quently hampered  the  operator.  It  is  possible,  through  excessive  novo- 
cain resorption,  for  collapse  to  occur,    In  the  case  of  debilitated  persons 
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the  operator  should  be  careful  to  use  as  little  anesthetic  as  possible 
and  as  weak  a  solution  as  is  compatible  with  the  production  of  the 
anesthetic  effect.     Paul42  had  1  case  in  which  severe  collapse  occurred. 

Nolle43  had  a  fatal  result  with  this  method  of  producing  surgical  anal- 
gesia. The  patient  was  a  man  of  fifty-nine  in  whom  only  an  exploration 
was  done.  Four  hours  after  the  operation  the  abdomen  became  dis- 
tended and  the  face  took  on  an  anxious  look.  There  were  frequently 
repeated  spasmodic  jerkings  of  the  entire  abdominal  musculature,  but 
no  involvement  of  the  muscles  of  mastication;  the  syndrome  resembled 
tetanus  somewhat.    No  satisfactory  explanation  was  forthcoming. 

Sacral  Anesthesia.  Trogu44  urges  the  more  general  adoption  in  suit- 
able cases  of  the  Schlimpert-Kehrer  method  of  high  sacral  anesthesia 
and  of  intraspinal  general  anesthesia  by  Riche's  lumbar  technic.  The 
latter  method  is  particularly  useful  for  long  tedious  operations  on  much 
debilitated  patients.  An  8  per  cent,  procain  solution  is  used,  in  the  ratio 
of  1  eg.  of  procain  to  each  5  kg.  of  body  weight;  spinal  fluid  is  withdrawn 
and  mixed  with  the  anesthetic  in  the  syringe  as  the  injection  proceeds. 
Anesthesia  is  complete  up  to  the  thorax. 

Ether-oil  Colonic  Anesthesia.  American  experience  with  the  method 
of  ether-oil  colonic  anesthesia  was  presented  last  year  at  the  meeting 
of  the  American  Medical  Association  by  Lathrop,45  Gwathmey,46  Prim- 
rose,47 and  others.  Lathrop45  used  the  method  in  more  than  1000  cases, 
of  which  118  were  abdominal.  It  seems  that  in  experienced  hands  the 
method  is  growing  in  favor.  When46  physiologically  considered,  it  is 
one  of  the  easiest  methods  to  administer;  it  is  one  of  the  safest  methods. 
The  margin  between  full  surgical  anesthesia  and  the  toxic  dose  is  greater 
than  with  inhalation  methods.  It  is  most  pleasant  for  the  patient  and 
those  who  have  tried  other  methods  prefer  the  colonic.  There  is  greater 
relaxation  of  the  muscles  than  with  inhalation  methods.  A  smaller 
amount  of  ether  is  required  per  hour.  The  depth  of  the  narcosis  is 
regulated  as  easily  as  in  any  inhalation  method  (a)  by  covering  the  face 
with  a  towel  to  deepen  the  anesthesia ;  (b)  by  placing  an  airway  tube  to 
lighten  it;  or  (c)  by  unclamping  the  rectal  tube,  draining  the  residue  and 
flushing  thoroughly.  It  can  be  terminated  at  any  time,  as  far  as  the 
anesthetic  is  concerned,  the  patient  then  continuing  to  sleep  from  the 
other  drugs  administered.  While  the  rate  of  absorption  is  different 
slightly  for  each  patient  depending  on  age,  temperature  and  general 
condition,  it  is  constant  when  established— anesthesia  deep  at  one  time 
and  slight  at  another  is  physiologically  impossible.  The  brain  is  more 
completely  protected  against  reflex  stimuli  than  by  other  methods,  and 
this  is  proved  in  a  variety  of  ways.  Gwathmey46  is  enthusiastic  about  the 
method.  The  complete  analgesia  of  the  colonic  method  is  dependent 
on  the  synergistic  action  of  all  the  drugs  given  in  conjunction  with  the 
ether.  The  quiet  sleep  and  analgesic  stage  which  continues  for  a  few 
hours  after  the  anesthetic  is  terminated,  is  an  advantage  for  the  patient 
and  should  not  be  counted  against  it. 

According  to  Horsley48  the  colonic  method  is  contra-indicated  in 
liver  conditions;  if  ether  be  absorbed  through  the  portal  circulation  and 
concentrated  in  a  crippled  liver  there  may  be  unfortunate  results. 
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Savignac  and  Vidal49  state,  as  a  result  of  rectoscopic  studies,  that  the 
method  causes  a  Light,  acute,  transitory  rectitis;  the  inflammation  is 
only  superficial  and  produces  no  important  subjective  symptoms. 
About  the  only  trouble  is  a  slight  tendency  to  constipation  for  a  few 
days.    'The  observations  are  confirmed  by  Martin.50 

Nitrous  Oxide  Anesthesia.51  B2  The51  failure  of  nitrous  oxide  to  keep 
pace  with  ether  and  chloroform  as  a  general  anesthetic  is  due  to  difficulty 
in  mechanically  handling  the  gas,  and  failure  to  recognize  that  it  is  a 
selective  anesthetic  not  applicable  to  all  cases.  Nitrous  oxide  should 
never  he  given  except  in  connection  with  oxygen.  McKesson52  points 
out  that  primary  saturation  of  the  patient  with  nitrous  oxide  fails  in 
some  cases  to  produce  sufficient  relaxation  for  certain  operations;  the 
latter  only  happens  when  the  gas  is  sufficiently  concentrated  in  the 
tissues  and  when  it  is  associated  with  enough  oxygen  to  prevent  anoxemic 
rigidity.  High  concentrations  of  the  gas  in  the  tissues  is  required  to 
displace  the  non-anesthetic  gases.  Secondary  saturation  following 
momentary  deoxygenation  intensifies  nitrous  oxide  anesthesia  and  pro- 
duces sufficient  relaxation  for  any  operation.  This  secondary  satura- 
tion is  not  followed  by  post-anesthetic  sequels  which  are  detrimental  or 
which  may  be  attributed  to  its  use.  It  is  safer  than  an  ether  sequence 
or  combined  gas-oxygen-ether,  and  convalescence  is  better  when  even  a 
small  amount  of  ether  is  avoided. 

Surgical  Shock.  The  subject  of  shock  in  all  of  its  many  aspects 
and  phenomena  is  still  one  of  vast  importance;  medical  research  during 
the  past  year  has  not  brought  forth  any  essentially  new  facts.  The  year 
has,  perhaps,  been  marked  by  careful  discussions  of  the  work  which  had 
been  previously  done,  and  to  this  purpose  it  is  recommended  that  the 
chapters  devoted  to  this  intensely  interesting  subject  which  appeared 
in  Progressive  Medicine  during  the  last  few  years,  and  especially  the 
extensive  discussion  last  year,  be  gone  over  again  by  the  reader  as  a 
preliminary. 

It  is  well  to  remember  that  shock  is  a  complex  condition  resulting 
from  the  interplay  of  an  unknown  number  of  factors,  all  of  which  find 
their  appropriate  place,  and  all  of  which  are  intimately  bound  together 
in  the  finished  clinical  picture.  Knowledge  of  quite  a  number  of  these  is 
had  and  to  recall  again  the  recognizable  factors  so  ably  described  by 
Cowell56  last  year  results  in  the  following  enumeration : 

1.  Prewound  factors  of  fatigue,  exposure,  lack  of  fluids  and  presence 
of  excitement. 

2.  Capillary  stasis  and  increased  permeability  of  vessels. 

3.  The  effects  of  hemorrhage,  including  the  reduction  of  blood  volume. 

4.  Absorption  of  toxic  products  from  infected  or  damaged  tissues,  or 
from  both  combined. 

5.  Possibly,  also,  a  toxemia  from  hypersecretion  of  adrenalin. 

6.  Post-wound  factors  of  pain,  hemorrhage,  cold,  etc. 

7.  Diminution  of  intracellular  oxygenation,  leading  to  irrecoverable 
damage  of  finer  nerve  cells. 

8.  Presence  of  acidosis  in  the  blood  (reduction  of  alkali  reserve). 

9.  Profound  lowering  of  body  temperature. 

10.  Toxic  action  of  certain  anesthetics. 
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Bosquette  and  Moulonguet67  confess  an  inability  to  explain  the  origin 
of  shock,  but  they  have  been  able  to  reach  some  very  definite  conclusions 
in  regard  to  it.  They  regard  shock  as  a  morbid  entity  the  evolution  of 
which  is  independent  of  the  nature  of  the  wounds  received,  of  infections, 
complications  and  surgical  interventions.  When  shock  passes  off,  the 
change  is  brought  about  suddenly  and  is  not  ordinarily  associated  with 
any  apparent  event  in  the  history  of  the  case  nor  with  any  form  of  medi- 
cation or  therapy.  The  prognosis  in  shock  cases  is  not  determinable 
from  the  character  or  type  of  wound.  It  seems  as  if  there  must  be 
some  individual  predisposition  to  shock  as  the  intangible  essential  factor 
common  to  so  many  cases  otherwise  unlike. 

Mann485  very  rightly  divides  all  cases  of  shock  into  two  clinical  groups: 
(1)  Those  cases  in  which  the  condition  develops  immediately  after  the 
action  of  the  exciting  agent,  in  which  case  the  nervous  system  is  probably 
the  main  factor;  and  (2)  those  in  which  the  condition  develops  after  an 
interval  of  time.  In  this  second  group  the  dominant  factor  is  a  loss  of 
circulating  fluid,  but  there  are  probably  more  than  one  mechanism 
whereby  this  loss  of  fluid  takes  place. 

At  the  meeting  of  the  American  Association  of  Anesthetists,  McKeen 
Cattell58  made  some  observations  on  the  effects  of  anesthetics  in  shock 
which  confirm  those  of  Cannon  reported  last  year.  In  the  normal  animal 
ether,  rapidly  administered,  causes  a  moderate  fall  in  blood-pressure 
followed  almost  immediately  by  a  recovery,  so  that  by  the  time  the 
animal  is  sufficiently  anesthetized  to  lose  the  pupillary  reflex  the  pressure 
is  normal.  In  shock  the  animal  becomes  very  sensitive  to  ether,  thesame 
degree  of  anesthesia  produced  under  similar  conditions  producing  a 
marked  drop  of  blood-pressure.  An  increased  sensitiveness  to  ether  is 
brought  about  by  any  circumstance  which  tends  to  depress  the  general 
condition  of  the  animal,  such  as  low  blood-pressure,  hemorrhage,  severe 
operation  or  the  injection  of  acid  into  the  circulation.  In  a  shocked 
animal  sensitive  to  ether,  nitrous  oxide  and  oxygen  may  be  given  in  the 
most  favorable  proportions  so  as  to  produce  the  same  degree  of  anesthe- 
sia as  produced  by  ether  without  causing  a  fall  of  blood-pressure.  Experi- 
ments on  the  heart  volume  in  intact  cats  and  contractions  of  the  isolated 
turtle  heart,  together  with  deductions  from  blood-pressure  studies, 
show  that  ether,  from  the  very  beginning  of  its  administration,  results 
in  a  depression  of  the  heart  and  a  decrease  in  its  output  which  is  suffi- 
cient to  account  for  the  fall  in  blood-pressure  in  both  the  shocked  and 
normal  animal. 

Large  doses  of  adrenalin  injected  intravenously  in  shocked  animals 
usually  result  in  a  disappearance  of  the  sensitiveness  to  ether  for  a 
period  of  an  hour  or  more.  The  evidence  indicates  that  adrenalin  acts 
on  the  heart  in  a  manner  which  antagonizes  the  effect  of  ether.  Pitui- 
tary extract  does  not  influence  the  pressure  drop  produced  by  ether  in 
the  shocked  animal.  Determinations  of  leg  volume  with  a  plethysmo- 
graph,  perfusion  experiments  and  results  obtained  from  the  injection  of 
ether  directly  into  the  circulation,  together  with  the  form  of  the  blood- 
pressure  curves,  indicate  that  ether  causes  a  contraction  of  the  peri- 
pheral vessels  in  the  normal  animal.    The  constriction  is  caused  (a)  by  a 
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direct  stimulation  of  the  vasomotor  center  and  (6)  by  a  reflex  to  the  fall 
in  pressure  resulting  from  depression  of  the  heart.  In  shock  no  evidence 
of  a  vasoconstriction  produced  by  ether  was  obtained,  and  pressor 
effects  from  asphyxia  or  sensory  nerve  stimulation  become  less  or  are 
entirely  absent.  The  cause  of  the  greater  depressing  influence  of  ether 
on  the  blood-pressure  in  shock  is  a  disturbance  of  the  vasomotor  system. 
The  usual  compensatory  constriction  no  longer  occurs  to  offset  the 
decreased  output  of  the  heart  so  that  there  is  no  recovery  of  the  Mood- 
pressure  during  inhalation  of  ether,  but,  instead,  the  pressure  continues 
to  fall. 

The  possibilities  of  acidosis™ 60  m  as  a  potent  factor  in  the  production 
of  surgical  and  traumatic  shock  has  been  brought  to  our  attention.  The 
fact  that  alkaline  fluids  had  long  been  recommended  as  exceptionally 
effective  in  restoring  animals  that  are  in  a  state  of  shock  gave  added 
probability  to  the  assertion  that  acidosis  is  a  causal  feature  in  the  genesis 
of  this  clinical  condition.  The  view  gained  considerable  popularity 
through  its  early  championship  by  Cannon.  Little  by  little,  however, 
the  untenability  of  the  acidosis  theory  has  been  revealed. 

Haggard  and  Henderson486  state  that  the  process  through  which 
oxygen  deficiency  lowers  the  blood  alkali  is  as  follows:  Overbreathing 
blows  off  an  excess  of  carbon  dioxide  (acapnia)  leaving  the  carbon  dioxide 
ratio— the  relation  of  carbonic  acid  to  sodium  bicarbonate— below 
normal.  This  alkalosis  is  then  compensated  by  a  disappearance  of  alkali 
from  the  blood.  On  restoration  to  normal  oxygen  tension  the  reverse 
process  occurs;  the  breathing  is  relatively  depressed;  the  carbon  dioxide 
ratio  of  carbonic  acid  and  sodium  bicarbonate  is  raised  above  normal; 
the  resulting  acidosis  recalls  alkali  to  the  blood.  The  fall  in  the  alkali 
reserve  of  the  blood  plasma  is  in  many  cases,  however,  merely  an  inci- 
dent rather  than  a  preexisting  cause  of  the  lowered  sensibility  and  blood- 
pressure.  It  may  attend  anesthesia  unattended  with  shock  phenomena 
from  which  complete  recovery  can  be  obtained. 

Carter61  found  that  ordinary  ether  anesthesia  without  any  of  the  con- 
tributing conditions  that  attend  surgical  operations  causes  a  distinct 
decrease  in  the  alkali  reserve.  The  decrease  in  carbon  dioxide  combin- 
ing-power  of  the  blood  of  dogs  is  usually  from  six  to  ten  volumes  per 
cent.  There  is  comparatively  little  diminution  during  the  first  hour, 
but  it  occurs  almost  entirely  after  that  time  and  is  in  direct  proportion 
to  the  duration  of  the  anesthesia.  There  is  an  actual  decrease  in  the 
alkali  reserve  and  not  an  apparent  condition  to  hyperpnea.  The  latter 
is  most  marked  early  in  the  anesthesia,  but  there  is  little  or  no  dealkali- 
zation  during  the  first  hour.  The  usual  decrease  occurs  when  anesthesia 
is  maintained  by  artificial  respiration  which  provides  a  uniform  respira- 
tory volume;  also  when  an  animal  breathes  an  atmosphere  containing 
3  per  cent,  carbon  dioxide  in  which  ether  has  been  vaporized.  Breathing 
an  atmosphere  containing  16  per  cent,  of  oxygen  and  3.5  per  cent,  carbon 
dioxide  for  three  hours  does  not  diminish  the  alkali  reserve.  The 
greatest  decrease  in  alkali  reserve  produced  by  ether  anesthesia  occurs 
at  the  end  of  the  narcosis  and  remains  at  that  level  for  from  one-half  to 
one  hour  afterward,  at  a  time  when  there  is  a  decrease  of  respiratory 
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activity.  Following  this  brief  after-effect  there  is  a  rapid  increase  in  the 
alkali  reserve  and  it  returns  to  the  normal  in  about  one-half  hour. 
Carter's  experiments  were  made  on  dogs. 

Regarding  acidosis,  four  main  types  of  shock  were  distinguished  by 
Raymund60  ranging  from  the  more  severe,  characterized  by  sudden  onset 
and  death,  to  that  in  which  few  or  none  of  the  cardinal  signs  of  shock 
were  observed.  The  average  normal  alkali  of  the  dog's  venous  plasma 
was  found  to  be  43.3  volumes  per  cent,  in  68  determinations.  In  dogs 
under  ether  anesthesia  the  mean  value  fell  to  33.9  volumes  per  cent. 
As  anesthesia  was  protracted  the  mean  alkali  reserve  fell  to  28  volumes 
per  cent.  As  etherization  continued  beyond  this  point,  the  mean  fall 
in  alkali  reserve  per  unit  of  time  was  seen  to  decrease.  When  shock 
ensued  suddenly,  the  fall  in  alkali  reserve  of  the  plasma  was  relatively 
insignificant.  When  shock  was  late  in  appearing,  the  plasma  might 
show  a  high  alkali  reserve  for  some  time  after  the  animal  had  become 
practically  moribund.  In  several  experiments  it  was  found  that  the 
alkali  of  the  plasma  and  of  the  whole  blood  fell  no  lower  in  profound 
shock  than  in  aseptic  ether  controls.  If  there  is  a  critical  level  of  alkali 
reserve  it  was  not  discovered.  The  experiments  showed  that  when  shock 
ended  suddenly,  the  fall  in  the  alkali  reserve  of  the  plasma  was  relatively 
insignificant.  When  shock  was  slow  in  appearing  after  trauma  the 
plasma  might  even  show  a  high  alkali  reserve  for  some  time  after  the 
animal  examined  had  virtually  become  moribund.  There  was  apparently 
no  correlation  between  the  type  of  shock,  i.  e.,  its  relative  severity  and 
the  degree  of  alkali  depletion.  In  other  words  the  condition  of  the  animal 
could  not  be  gauged  by  the  alkali  reserve.  Corroboratory  evidence  is 
the  added  fact  that  injections  of  acid  solutions  (f  HC1  and  isotonic  acid 
phosphate)  into  the  circulation— surely  a  phenomenon  resembling 
acidosis— failed  to  produce  shock  or  any  allied  condition. 

The  numerous  investigations  of  circulatory  shock  have  at  length 
made  it  clear  that  hemorrhage™  is  not  invariably  a  cause  of  the  condition. 
Under  certain  circumstances  oligemia  may  arise,  even  without  loss  of 
blood  from  the  body.  A  diminution  of  the  volume  of  the  blood  in  effec- 
tive circulation  takes  place  which  is  attributable  to  a  loss  of  the  normal 
tone  of  the  capillary  bloodvessels  or  to  a  morbid  permeability  of  the 
capillary  w7alls.  A  shock-like  collapse  of  the  circulation  then  follows, 
with  the  failure  to  maintain  effective  blood  volume— the  analogous 
outcome  of  a  loss  of  fluid  from  the  vascular  system. 

The  symptoms  observed  in  animals  deprived  of  undue  amounts  of 
serum  protein  represent  the  clinical  picture  of  shock.  I  referred  last 
year  to  the  work  of  Gasser,  Erlanger  and  Meek,62  according  to  which 
effective  blood  volume  might  be  diminished  in  the  following  ways: 
(1)  By  transudation  of  plasma  either  alone  or  (2)  combined  with  jamming 
of  the  corpuscles  in  the  capillaries  and  venules ;  (3)  by  the  latter  combined 
with  absolute  stasis  in  some  part  of  the  circulatory  system;  (4)  by  hemor- 
rhage into  tissue,  especially  into  the  intestinal  lumen;  (5)  by  dilatation 
of  capillaries  with  great  slowing  of  the  blood  stream,  always  accom- 
panied by  some,  perhaps  inconsequential,  loss  of  plasma.  According 
to  Whipple  and  his  assistants"3  a  fatal  shock  reaction  is  almost  constant, 
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following  even  a  moderate  plasma  depletion  preceded  by  liver  injury. 
This  would  indicate  that  the  Liver  cells  arc  particularly  concerned  in  the 

peculiar  reaction  which  may  follow  plasmapheresis  and  lowering  of  the 
blood-plasma  values.  It  may  be  that  this  type  of  shock  is  not  unlike 
the  common  "  surgical "  shock.  The  evidence  of  these  experiments  gives 
strong  support  to  the  theory  that  in  shock  there  is  a  primary  cell  injury 
which  preceded  the  familiar  clinical  reaction.  Whipple63  believes  that 
the  serum  proteins  represent  the  essential  part  of  the  "environmental 
complex  of  the  body  cells."  The  blood  serum  proteins  are  looked  upon 
as  stabilizing  and  protecting  factors;  their  alleged  role  in  the  interrelation 
of  blood  and  tissue  is  regarded  as  the  most  important  function  of  these 
plasma  colloids.  At  present  they  are  not  believed  to  be  concerned 
primarily  with  the  nutrition  of  the  body,  although  this  was  long  assumed 
to  be  the  foremost  use  of  the  serum  proteins. 

As  yet  the  etiology  of  the  condition  of  shock  observed  in  the  plasma 
depletion  just  denned  remains  obscured  in  hypothesis.  It  is  believed 
that  certain  body  cells,  notably  those  of  the  liver,  are  decidedly  sensitive 
to  changes  in  the  content  of  circulating  serum  protein.  The  essential 
injury  under  these  circumstances  is  cell  protoplasm  injury  induced  by  a 
sudden  change  in  the  colloid  environment  of  the  cells;  this  may  be  a  new 
type  of  injury  and  may  furnish  part,  if  not  all,  of  the  explanation  of 
shock.  The  change  in  the  environmental  solution  may  be  in  something 
which  is  lacking  rather  than  in  some  toxic  ingredient.  Perhaps  far  more 
consideration  will  be  given  to  the  harm  resulting  from  the  dilution  of 
plasma,  if  slight  modifications  can  produce  such  profound  effects  on 
cellular  structure. 

Recent  evidence— about  which  I487  spoke  last  year— indicates  that 
a  species  of  toxemia  occurs  directly  attributable  to  the  liberation  of 
poisonous  bodies  from  the  tissues,  especially  from  muscles,  either  in  the 
injury  or  in  the  subsequent  autolysis  of  the  tissues.  Most  of  this  work 
was  done  by  Bayliss65  and  Cannon488  during  the  late  war,  and  somewhat 
similar  observations  are  now  reported  by  Turck.64  These  viewpoints 
are  of  interest  because  of  the  knowledge  derived  from  clinical  sources 
of  the  importance  of  keeping  injured  limbs  and  tissues  as  immobile  as 

possible.  i       •  ii 

I487  spoke  last  year  of  the  work  of  Dale,  Richards  and  Laidlaw489  who 
found  that  a  condition  decidedly  similar  to  shock  could  be  produced  by 
the  administration  of  histamine  in  suitable  doses.  Apparently  it  pro- 
duces throughout  the  whole  circulatory  system  a  group  of  phenomena 
which  are  recognized  as  inflammation  when  they  occur  locally.  Although 
it  is  easily  conceivable  that  histamine  might  arise  from  the  amino-acid 
histidin  which  is  an  integral  complex  of  the  tissue  proteins,  there  is  no 
proof  that  histamine  is  in  fact  the  substance  responsible  for  the  capillary 
damage  and  altered  permeability  of  the  vessels.  For  the  present  it 
must  be  assumed  that  it  represents  but  a  convenient  agent  for  the  pro- 
duction of  experimental  shock  through  chemical  agencies.  This  has 
enabled  Dale  to  study  the  various  influences  which  can  have  an  adjuvant 
effect  in  the  genesis  of  shock.  Dale490  found  that  some  of  the  factors 
enumerated  by  Cowell,56  which  are  suitable  for  experimental  observa- 
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tion,  actually  lower  in  a  striking  degree  the  normal  resistance  to  hista- 
mine; this  is  particularly  true  of  a  large  hemorrhage;  likewise  of  anes- 
thetics, like  ether,  in  contradistinction  to  nitrous  oxide  and  oxygen. 
Dale  regards  it  as  probable  that  the  resistance  of  the  otherwise  perfectly 
healthy  subject  to  products  of  tissue  injury  would  similarly  be  high; 
and  it  is  reasonable  to  attribute  the  demonstrated  danger  of  chloroform 
and  ether  to  the  severity  of  the  wound,  and  the  relative  safety  of  nitrous 
oxide  to  the  much  greater  effect  of  the  former  anesthetics,  as  shown  in 
the  experiments,  in  depressing  the  normal  resistance  to  this  type  of 
toxemia.  This  explanation  may  be  the  one  for  the  greater  safety  in 
civilian  operations  of  the  technic  described  by  Crile. 

In  clinical  practice,  as  well  as  in  the  laboratory,  occasions  frequently 
arise  when  it  becomes  highly  desirable  to  secure  some  acceptible  sub- 
stitute for  blood.  The  recognition  of  this  need  has  led  to  a  prolonged 
search  for  the  ideal  substitute;  few  of  those  proposed,  however,  meet 
the  essential  requirements.  Some,  like  physiological  sodium  chloride 
solution,  disappear  so  rapidly  that  their  influence  in  maintaining  the 
desired  effectiveness  of  the  circulation  is  too  speedily  lost. 

So  far  as  the  restoration  of  a  depleted  blood  volume,  with  consequent 
maintenance  of  an  adequate  blood-pressure,  is  concerned,  the  use  of 
fluids  containing  colloids,  such  as  gum  acacia,  has  lately  found  some 
favor.  The  solution  of  gum  acacia  in  saline,  as  advocated  by  Bayliss,65 
gives,  in  particular,  promise  of  combating  many  of  the  difficulties 
encountered.  It  is  claimed  by  Bayliss65  that  a  solution  of  gum  acacia  of 
6  or  7  per  cent,  in  0.9  per  cent,  sodium  chloride  solution  is  capable  of 
effectively  replacing  lost  blood,  unless  the  loss  amounts  to  more  than  75 
per  cent,  of  the  blood  volume.  According  to  Moore66  the  positive  effect 
of  the  injection  of  colloid  (gelatin,  gum  acacia)  solutions  as  compared 
with  crystalloids  (salines)  is  due  to  the  fact  that  the  colloid  cannot  be 
eliminated,  while  the  crystalloids  are  treated  as  foreign  bodies  by  the 
kidneys  and  intestines  and  rapidly  excreted.  These  colloids  serve  to 
anchor  inorganic  salts  and  therefore  preserve  the  equilibrium  of  crystal- 
loid and  colloid  not  only  in  the  blood  but  also  in  the  brain  and  heart. 
That  there  is  such  an  interaction  between  these  two  classes  of  bodies 
is  shown  by  the  definite  changes  in  osmotic  pressure  following  variations 
in  the  concentration  of  salines  in  which  the  colloid  is  in  solution. 

The  solution  proposed  by  Bayliss65  has  no  chemical  or  drug-like  action 
and  can  be  used  in  large  quantities;  and  owing  to  the  osmotic  pressure 
of  the  colloid  gums,  which  cannot  readily  escape  from  the  bloodvessels, 
fluid  which  would  otherwise  pass  into  the  tissues  is  retained  in  the  blood- 
vessels. In  the  words  of  Bayliss65  the  gum  saline  solutions  can  be  used 
with  benefit  when  the  blood  volume  is  reduced,  owing  to  removal  of  a 
part  of  it  from  effective  circulation  by  stagnation  in  the  capillaries,  as 
happens  in  wound  shock,  in  traumatic  toxemia  from  injury,  disease  or 
operation,  and  probably  in  other  similar  conditions.  In  such  cases  its 
primary  object  is  to  maintain  a  normal  circulation  until  the  toxic  pro- 
ducts are  eliminated  from  the  blood  while  the  blood  out  of  circulation 
is  restored  to  use.  No  permanent  effect,  however,  is  exhibited  when  the 
bloodvessels  are  deprived  of  control  by  the  vasomotor  centers.    Gum 
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acacia  <1<>c-  not  produce  anaphylaxis  or  hemolysis,  nor  docs  it  agglutinate 
the  Mood  corpuscles  in  man,  although  it  docs  so  in  vitro  in  the  case  of 
sonic  cats.  This  latter  phenomenon  does  not  appear  to  occur  while  the 
blood  is  in  circulation  and  is  not  followed  by  hemolysis  even  in  vitro. 
The  addition  of  gum  acacia  to  fluids  used  for  perfusion  of  organs  is 
recommended  on  account  of  the  relative  absence  of  edema.  When 
fluid  has  escaped  from  the  blood,  owing  to  the  capillaries  becoming 
permeable  to  colloids,  as  in  the  action  of  tissue  toxins,  gum-saline  restores 
the  normal  state  provided  the  morbid  condition  has  not  lasted  too  long. 
In  the  latter  case  even  transfusion  of  blood  is  of  no  avail. 

This  solution,  however,  is  no  panacea.  Evidently  there  are  numerous 
conditions  under  which  poisonous  products  may  arise  in  the  body  in 
direct  or  indirect  relation  to  circulatory  failure.  These  factors  making 
for  harm  are  as  yet  only  imperfectly  understood. 

A  further  possible  agency  in  the  failure  of  the  various  "substitutes" 
for  blood  has  been  brought  into  notice  by  the  experimental  studies  of 
Whipple63  and  his  collaborators.  After  withdrawal  of  large  amounts  of 
blood  by  hemorrhage  they  have  attempted  to  replace  the  loss  with 
various  fluids,  in  all  of  which  red  corpuscles  of  the  same  species  were 
returned  to  the  circulation.  If  the  fluid  returned  is  protein-free  one  may 
speak  in  such  cases  of  plasma  depletion  or  plasmapheresis  to  indicate  a 
loss  of  plasma  protein  by  means  of  hemorrhage  followed  by  the  replace- 
ment of  like  amounts  of  red  corpuscles.  When  this  process  of  depletion 
has  been  carried  out  to  a  considerable  extent,  complete  restoration  of  the 
lost  serum  protein  is  only  slowly  accomplished.  According  to  the  latest 
findings,  when  the  depletion  of  the  total  serum  proteins  is  carried  below 
1  per  cent.,  fatal  reactions  are  likely  to  ensue.  This  is  not  due  to  mechan- 
ical factors,  such  as  the  removal  or  the  return  of  fluids  to  the  circulation; 
for  when  a  mixture  of  red  blood  cells  and  serum,  instead  of  saline  solu- 
tion, is  returned  to  the  blood  stream  the  ill  results  do  not  follow  similarly. 

The  intravenous  injection  of  gum-saline  solution  is  directly  indicated 
in  all  cases  in  which  the  blood-pressure  has  to  be  raised  and  sustained, 
as  also  in  all  cases  of  acute  anemia  and  traumatic  shock.  Barthelemy" 
confirms  the  observation  of  Bayliss65  that  this  fluid  does  not  modify  the 
corpuscles  or  induce  any  anaphylactic  reaction. 

It  was  observed  by  Lee68  that  the  milder  cases  of  wound  hemorrhage 
and  shock  require  only  an  increase  in  the  blood  volume.  The  more 
severe  cases  require  an  increase  in  both  blood  volume  and  oxygen 
carrying  constituent.  The  double  requirement  is  met  by  the  trans- 
fusion of  blood,  and,  when  the  latter  is  indicated,  it  is  usually  desirable 
to  further  increase  the  blood  volume  by  the  administration  of  fluids  by 
mouth,  by  rectum,  and  by  the  subcutaneous  and  intravenous  injections 
of  appropriate  fluids. 

Barthelemy67  speaks  of  the  transfusion  of  the  serum  alone  as  better 
adapted  for  certain  infectious  conditions.  The  observation  probably 
has  some  reference  to  the  work  of  Zunz  and  Govaerts69  in  which  shock- 
like states  could  be  artificially  made  by  creating  toxic  conditions  (injec- 
tions of  bacterial  cultures) ;  in  these  experiments  transfusion  had  none 
but  a  transitory  effect,  the  arterial  pressure  falling  again  after  a  tem- 
porary rise. 
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Hard  and  fast  rules  cannot  be  drawn  about  the  therapeutic  possi- 
bilities of  blood  transfusion.  The  physician  must  be  guided  by  the  single 
purpose  of  doing  the  most  good  at  the  minimum  risk.  Many  lives  are 
lost  by  not  transfusing  at  all  or  by  doing  it  too  late.  The  illness  of  many 
patients  could  be  shortened  appreciably  by  blood  transfusion;  opera- 
tions could  be  made  less  hazardous;  and  recovery  could  be  hastened  and 
made  less  burdensome.  Most  of  the  dangers  of  transfusion  can  be  pre- 
vented by  avoiding  the  use  of  incompatible  blood,  excessively  large 
injections  and  the  dangers  of  emboli  of  air  or  blood  clot.  When  bleeding 
has  been  abrupt  and  excessive  a  blood  transfusion  is  indicated  because 
it  alone  can  raise  and  sustain  the  blood-pressure.  It  is  a  good  working 
rule  to  transfuse  if  the  blood-pressure  falls  below  70  mm.  Hg,  since  life 
is  hardly  sustainable  with  a  pressure  below  that  point.  The  citrate 
method  is  coming  to  be  the  method  of  choice.  In  primary  shock  and  in 
patients  apparently  moribund,  Court71  has  been  led  to  the  advisability 
of  employing  general  methods  of  resuscitation  in  order  to  produce,  if 
possible,  some  evidence  of  returning  animation  before  commencing 
transfusion.  Otherwise  transfusion  may  be  performed  in  cases  in  which 
the  organism  has  been  damaged  beyond  any  hope  of  recovery; 
undeserved  disrepute  might  be  brought  to  the  measure.70 

The  reinfusion  of  extravasated  blood  is  indicated  when  there  has  been 
a  comparatively  sudden  and  extensive  loss  of  blood  and  when  the  blood 
is  fresh  and  reasonably  sterile.  Placenta  previa,  rupture  of  the  spleen 
or  liver,  or  gunshot  wounds  of  these  organs  or  of  the  lungs,  have  been 
given  this  treatment  with  success.  It  resuscitates  the  moribund,  aids 
in  the  more  rapid  convalescence,  and  restores  the  immune  bodies  which 
have  been  accumulated  during  life.  Doderlein's72  experience  has  been 
mostly  with  gynecological  cases:  He  obtains  the  blood  by  lowering  the 
pelvis  so  that  the  blood  runs  out  of  a  groove  in  the  abdominal  retractor, 
pouring  directly  into  a  gauze-lined  funnel  which  filters  into  an  Erlen- 
meyer  jar;  the  blood  is  citrated  and  transfused  directly  into  the  ovarian 
vein.  The  effect  is  described  as  wonderful.  Friedemann,74  v.  Arnim73 
and  Kulenkampf75  have  each  had  abundant  opportunities  to  test  out 
this  method.  Amounts  up  to  1000  c.c.  have  been  reinfused.  No  case 
is  known  of  embolism  or  which  showed  any  intoxicating  effect. 

Post-operative  Complications.  The  diagnosis  of  acute  dilatation 
of  the  heart  has  been  used  as  a  medical  waste  basket.  In  the  9  cases 
reported  by  Levine76  the  attacks  occurred  suddenly  and  unexpectedly— 
3  while  under  anesthesia  and  the  remaining  (j  in  the  first  nine  days  of  the 
surgical  convalescence.  The  attacks  varied  in  intensity  from  those  which 
were  not  apparent  to  the  patient  to  those  in  which  there  was  complete 
collapse,  with  cessation  of  breathing,  cyanosis  and  danger  of  impending 
death.  The  duration  of  the  attacks  was  from  several  minutes  to  fourteen 
days. 

Electrocardiograms  of  6  patients  were  taken  during  the  attack  and 
the  clinical  courses  of  the  others  gave  abundant  ground  for  making  the 
diagnoses  of  paroxysmal  auricular  tachycardia,  fibrillation  or  flutter. 
All  but  2  were  transient  in  nature.  In  3  of  the  tachycardia  cases  the 
emergency  occurred  while  in  anesthesia  and  the  attacks  were  immediately 
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terminated  by  direct  pressure  over  the  carotid  or  by  ocular  pressure. 
The  proper  administration  of  digitalis  controlled  the  heart's  action  in 
the  fibrillation  and  flutter  cases. 

In  reviewing  these  cases  no  constant  etiological  factor  could  be  found 
by  Levine.76  It  seems  impossible  to  predict  before  operation  which 
type  o\'  surgical  patient  will  have  a  paroxysmal  cardiac  upset,  and  very 
likely  some  of  these  patients  would  have  had  similar  attacks  at  some 
subsequent  period  even  if  they  had  not  been  subjected  to  operation. 
Roentgen  studies  of  the  size  of  the  heart  could  not  be  made  during  the 
attacks  which  occurred  in  the  immediate  post-operative  period,  but 
similar  studies  made  in  similar  attacks  in  unoperated  patients  showed 
no  appreciable  cardiac  dilatation  except  in  very  rare  instances.  It  is 
important  to  appreciate  the  fact  that  acute  dilatation  of  the  heart  is  a 
medical  diagnosis  which  rests  on  very  insecure  grounds,  and  that  when- 
ever possible  careful  observations  of  the  mechanism  of  the  heart-beat 
should  be  made  in  the  hope  of  accurately  describing  the  condition; 
proper  treatment  can  then  be  initiated. 

Among  the  various  cavses  to  which  acute  dilatation  of  the  stomach, 
occurring  as  a  post-operative  complication  can  be  ascribed,  Gilberti77 
cites  suprarenal  insufficiency  because  of  the  transient  good  effect  exhib- 
ited by  the  drug  in  a  case  in  which,  at  postmortem,  a  lesion  was  demon- 
strated in  the  suprarenal  glands.  He  agrees  with  those  who  regard  an 
acute  hyposuprarenalism,  or  the  flaring  up  of  some  chronic  condition, 
as  the  common  basis  for  the  many  post-operative  disturbances  frequently 
credited  to  the  anesthetic,  or  to  infection,  or  to  irritation  of  the  peri- 
toneum or  sympathetic  system.  A  very  practical  conclusion,  which  he 
draws  is  that  adrenalin  ought  to  be  exhibited  in  all  post-operative  com- 
plications except  those  resulting  from  some  mechanical  condition. 

According  to  Holcomb,78  early  and  repeated  gastric  lavage  will  save 
the  majority  of  the  patients  with  dilatation  of  the  stomach.  In  well- 
developed  cases  at  least  one  trial  lavage  ought  to  be  given  when  the  first 
returns  are  clear  before  the  washings  are  discontinued.  Patients  may 
be  saved  by  this  procedure  when  other  methods  fail.  Surgery  is  not 
indicated  except  where  there  are  definite  indications  of  obstruction,  in 
which  case,  naturally,  lavage  and  the  other  forms  of  medical  treatment 
fail.  An  offensive  or  feculent  odor  of  the  vomitus  is  not  of  itself  prime 
evidence  of  an  obstruction. 

Labbe79  recommends  that  the  presence  or  absence  of  acidosis  should 
be  determined  in  all  cases  of  acute  abdominal  disease  as  a  routine  meas- 
ure. The  presence  of  mild  or  more  server  forms  of  acidosis  is  quite 
constantly  occurring,  and  very  probably  is  the  cause  for  the  more  severe 
forms  of  post-operative  vomiting;  perhaps  the  milder  forms  of  the  latter 
are  also  due  to  transient  forms  of  the  metabolic  disturbance.  A  prompt 
recognition  of  the  trouble  and  the  institution  of  proper  forms  of  treat- 
ment are  necessary  to  obviate  or  to  terminate  as  quickly  as  possible 
these  annoying  post-operative  disturbances. 

Post-ojMrative  pulmonary  complications  constitute  a  serious  menace  to 
any  patient  who  submits  to  operation.  Cutler  and  Hunt80  give  reliable 
statistics  which  show  that  1  patient  in  from  every  30  to  50  patients 
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operated  on,  no  matter  what  the  anesthetic,  develops  a  pulmonary  com- 
plication, and  1  patient  in  from  every  150  to  175  patients  dies  from  some 
such  complication.  The  factors  responsible  for  this  are  complicated 
and  not  always  preventable. 

It  is  most  probable  that  embolism  from  the  operative  field  is  the  chief 
factor  in  the  etiology  of  such  complications.  Embolism  in  the  sense 
here  used  includes  the  transfer  of  small  particles  which  may  or  may  not 
be  sterile  from  the  operative  field  to  the  lungs  by  either  the  lymphatic 
or  the  blood  channels.  It  is  favored  by  (1)  sepsis,  (2)  trauma,  (3)  the 
mobility  of  the  part,  and  (4)  the  proximity  of  the  field  of  operation  to 
the  diaphragm.  Other  factors  of  varying  importance  are  (5)  preexisting 
lung  disease,  (6)  the  irritation  of  the  anesthetic  and  (7)  such  general 
factors  as  old  age,  chilling  and  poor  general  condition.  The  embolism 
may  occur  immediately  during  the  operation  or  during  the  convalescence, 
and  may  be  the  cause  equally  of  pneumonia,  bronchitis,  pleurisy, 
empyema,  lung  abscess  or  fatal  pulmonary  embolism.  Cutler  and  Hunt 
do  not  presume  to  state  that  these  are  the  sole  causes  or  always  the 
chief  etiological  factors.  The  studies  of  Cutler  and  Hunt80  and  the 
reports  of  Whipple491  give  the  impression  that  inhalation  anesthesia  on 
top  of  an  existing  lung  lesion  may  in  some  cases  be  the  dominant  factor. 
The  following  prophylactic  measures  are  suggested  by  Cutler  and 
Hunt:80  (1)  A  reduction  in  operative  trauma  in  an  effort  to  produce 
as  few  and  small  thrombi  as  possible;  (2)  every  effort  in  septic  cases  to 
prevent  further  extension  of  infection  so  that  bacteria  will  not  be  present 
in  the  blood  stream  nor  sepsis  aid  in  the  setting  free  of  thrombi;  (3)  to 
avoid,  if  possible,  operating  on  patients  with  an  existing  lung  lesion, 
however  slight;  (4)  avoidance  of  chilling,  both  by  cold  packs  in  laparo- 
tomies or  by  widely  gaping  wounds  and  by  exposure  after  operation,  and 
(5)  to  make  each  case  before  operation  as  good  a  risk  as  that  individual 
case  can  be  made. 

Capelle82  analyzes  15  cases  of  post-operative  thrombo-embolism*1  82 
which  have  occurred  at  Garre's  Clinic  after  10,000  operations  in  the 
last  ten  years.  Conditions  in  the  inferior  cava  during  a  laparotomy 
often  invite  a  thrombosis,  and  embolism  from  this  is  favored  by  the 
resumption  of  the  normal  type  of  breathing  imposed  by  the  pain  in  the 
laparotomy  wound.  A  very  real  danger  is  the  possibility  that  a  small 
thrombus  or  embolus  inside  the  heart  or  large  vessels  may  grow  to  fatal 
proportions;  this  would  explain  cases  in  which  central  ligation  of  the 
thrombosed  vessel  did  not  prevent  embolism.  In  about  a  third  of  the 
cases  the  conditions  were  not  diagnosticated;  an  attempt  to  operate 
was  made  in  2  of  the  cases  but  it  failed  in  both ;  in  4  other  cases  operative 
intervention  might  have  proved  successful,  as  there  was  an  interval  of 
from  two  to  seven  days  before  the  fatal  issue.  The  disinclination  to 
active  intervention  was  fostered  by  the  fear  of  error  in  the  diagnosis; 
an  erroneous  assumption  of  this  diagnosis  had  been  made  in  35  per  cent, 
of  the  cases  in  the  previous  ten  years.  Another  reason  for  refraining 
is  that  at  the  second  attack  the  emboli  are  usually  multiple  and  scattered. 
The  operative  technic  is  very  difficult  and  belongs  to  the  section  devoted 
to  thoracic  surgery.    It  might  not  be  out  of  order,  however,  to  refer  to 
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the  great  primary  necessity  in  the  pulmonary  artery  cases  of  relieving  the 
overdistention  of  the  right  heart  by  pumping  out  some  of  the  blood 
through  the  incision  in  the  artery;  the  extraction  of  the  embolus  is  then 
rapidly  done. 

The  preparation  of  the  skin  for  operation  with  a  solution  of  rubber  and 
ether  as  a  substitute  for  the  Grossich  method  of  using  tincture  of  iodine 
is  proposed  by  Soresi.88  The  solution  is  prepared  in  the  following  manner: 
A  glass  container,  with  ground-glass  cover,  is  sterilized  and  rilled  with 
1  part  of  rubber  cement  and  about  5  parts  of  ether.  The  container 
is  shaken,  so  as  to  dissolve  the  rubber  cement  in  the  ether,  and  is  allowed 
to  stand  for  a  few  days.  The  solution  is  applied  to  the  dried  skin  by 
painting  it  over  the  operative  field,  as  is  done  with  tincture  of  iodine. 
The  solution  dries  almost  immediately,  so  a  second  and,  if  desired,  a 
third  coat  can  be  applied.  The  surgeon  can  then  proceed  to  operate. 
The  ether-rubber  solution  leaves  on  the  skin  a  film  of  rubber  that  will 
adhere  to  the  skin  and  prevent  any  infection  from  the  skin  itself. 

The  advantages,  especially  in  cases  of  laparotomy,  of  the  ether-rubber 
solution  are  said  by  Soresi  to  be  as  follows:  It  does  not  irritate  even  the 
most  delicate  skin.  The  formation  of  adhesions  is  completely  eliminated 
[this  seems  rather  impossible— Reviewer].  The  amount  of  gauze  pack- 
ing around  the  laparotomy  incision  can  be  reduced.  In  fact,  wThen  per- 
forming aseptic  or  quasi-aseptic  operations,  such  as  gastroenteros- 
tomies or  appendectomies  in  non-acute  cases,  Soresi  limits  the  packing 
to  the  indispensable  to  prevent  leakage  of  infected  contents  in  the 
abdominal  cavity. 

The  fact  that  the  skin  needs  protection  against  prolonged  contact 
with  pus,  urine,  feces,  chemicals  and  any  other  irritating  material  is  as 
well  known  as  the  fact  that  an  efficient  protection  is  very  difficult  to 
obtain  and  that  some  patients  have  suffered  more  on  account  of  the 
irritation  of  the  skin  than  on  account  of  the  original  disease  itself. 
Soresi84  protects  the  skin  in  the  following  wray:  Before  the  operation 
the  intended  line  of  incision  is  marked  out,  the  skin  is  cleaned  and  dried 
with  ether  and  painted  with  a  solution  of  rubber  cement  dissolved  in 
about  5  parts  of  ether  for  about  2  cm.  all  around  the  intended  line  of 
incision.  To  the  skin  so  prepared  is  applied  a  piece  of  sheet  rubber  of 
sufficient  size  to  cover  the  area  of  skin  that  might  later  come  in  contact 
with  the  irritating  material.  The  surgeon  then  makes  the  incision  in  the 
usual  manner,  obviously  first  cutting  the  sheet  rubber,  then  the  skin  and 
then  the  deeper  structures.  The  skin,  in  this  manner,  is  completely 
protected  from  contact  with  any  irritating  material.  The  sheet  rubber 
must  be  of  good  quality;  dentist  dam  is  the  best;  common  rubber  tissue 
is  too  brittle. 

Abdominal  Incisions.  "One  of  the  important  problems  facing  the 
conscientious  surgeon  is  that  of  gaining  access  to  deep-seated  pathologi- 
cal conditions  in  such  a  manner  that  the  patient  may  suffer  the  least 
possible  postoperative  damage."  No  one  will  deny  the  truth  of  this 
statementjwith  which  Quain521  introduces  his  discussion  of  the  various 
types  of  abdominal  incisions.  An  abdominal  incision  made  vertically 
cuts  across  the  structures  which  give  the  chief  support  and  tone  to  the 
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abdominal  wall.  In  the  median  line,  however,  it  can  fairly  easily  be 
restored  to  normal;  but  if  the  vertical  incision  be  made  to  the  side  of  the 
midline  (transrectal  or  pararectal  incisions)  the  normal  anatomy,  in  all 
likelihood,  cannot  so  easily  be  restored.  Another  serious  injury,  found 
to  be  of  equally  great  significance,  is  the  destruction  of  the  intercostal 
nerve  supply;  if  two  or  more  nerves  are  cut,  the  paralysis  in  their  segment 
of  the  muscle  becomes  permanent  and  the  muscle  atrophies;  bulging  of 
the  abdominal  wall  is  likely  to  be  noticed  within  several  weeks. 

Quain521  prefers  the  median  incision  as  a  routine  in  most  pelvic  opera- 
tions; the  Pfannenstiel  or  transverse  incision  gives  him  special  advan- 
tage in  very  fat  individuals,  or  those  with  short  abdomens.  In  closing 
the  median  incision,  Quain521  gives  special  attention  to  the  approxima- 
tion of  the  deep  aponeurosis  at  Douglas's  fold.  Rouft'art522  employs  the 
transverse  incision  in  lower  abdominal  operations  because  of  an  extensive 
study  involving  1506  cases  in  which  hernia  followed  the  transverse 
incision  in  only  0.33  per  cent. 

Quain521  evidently  prefers  to  expose  the  appendix  and  lower  ureter 
through  the  so-called  "split-muscle"  incision.  In  a  pus  case  the  muscle 
planes  are  not  separated  any  more  than  is  necessary  in  order  to  prevent 
the  spread  of  infection.  If  this  incision  is  found  to  be  too  small,  it  can 
easily  be  enlarged  by  cutting  across  the  semilunar  line  and  separating 
the  fibers  of  the  aponeurosis  over  the  rectus  and  retracting  the  latter; 
or  the  rectus  muscle  can  be  cut  across  and  later  resutured ;  or  by  making 
a  second  splitting  through  the  deeper  muscle  planes  and  the  peritoneum. 
The  last  is  a  much  less  destructive  procedure  than  to  cut  across  the 
lateral  muscles  and  transversalis  fascia  with  the  intercostal  nerves. 

In  the  upper  abdomen  (stomach  and  gall-bladder  surgery)  Quain's521 
preference  is  for  the  straight  transverse  incision  made  about  two  inches 
above  the  level  of  the  umbilicus.  Through  this  the  exposure  of  the 
upper  abdominal  organs  is  very  satisfactory.  With  an  experience  of  500 
cases,  Quain  expresses  a  favorable  opinion  as  regards  the  transverse 
incision,  both  as  to  the  convenience  of  technic  and  as  to  the  after- 
results.  The  comparative  freedom  from  wound  pain,  the  cosmetic- 
appearance  of  the  scar  and  the  absence  of  hernia  have  been  almost 
constant  among  his  post-operative  observations. 

Quain521  seems  to  be  entirely  opposed  to  lateral  vertical  incisions. 
And  yet  there  are  many  authorities  who  would  espouse  the  latter  in 
preference  to  the  other  forms  mentioned.  The  truth  of  the  matter  seems 
to  be  that  in  perfectly  clean,  aseptic  operations,  with  a  reasonable  amount 
of  good  technic,  the  repair  of  the  wound  in  competent  hands  is  always 
possible,  no  matter  what  the  incision  is,  and  a  close  approximation  to  the 
normal  anatomy  practically  always  follows.  But  with  faults  in  technic, 
especially  an  excessive  handling  and  traumatizing  of  tissue,  and  with 
breaks  in  asepsis,  trouble  of  one  kind  or  another  is  always  likely  to  occur 
both  immediately  and  remotely  with  any  kind  of  incision. 

As  a  general  rule  it  seems  to  me  that  the  most  useful  incision  is  the 
vertical  one.  It  is  easily  made  and  quickly  and  just  as  readily  sutured; 
it  can  be  immediately  enlarged  in  either  direction  without  too  great 
disorder  in  the  operative  field;  one  can  reach  equally  well  to  the  right  and 
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left  sides  of  the  abdomen  and  both  above  and  below;  one  is  truly  the 
master  of  the  situation.    A  vertical  incision  within  the  confines  of  the 

rectus  sheath  can  be  so  made  (Kammerer)  as  to  cut  no  muscle  or  nerve 
fiber;  its  healing  per  primam  establishes  a  normal  abdominal  wall,  and 
under  these  conditions  the  number  of  hernia*  which  are  known  to  follow 
do  not  materially,  if  they  do  at  all,  outnumber  those  following  any  other 
type  of  incision.  Wound  trouble,  both  immediate  (infection)  and  remote 
(hernia),  are  directly  connected  with  operative  infection  and  with  post- 
operative complications  that  produce  some  degree  of  coughing.  Human 
hands  arc  not  infallible  instruments  and  the  standards  which  we  should 
like  to  have  operative  in  every  ease  are  always  being  broken  by  untoward 
and  unexpected  events. 

Other  types  of  incision,  "split-muscle"  or  transverse,  are  valuable 
and  indicated  in  special  operations,  or  for  special  purposes,  or  where 
repeated  previously  made  incisions  have  distorted  the  structures  or 
complicated  the  situation  by  an  extraordinary  number  of  intraperi- 
toneal adhesions.  So  that  while  for  ordinary  purposes  the  vertical 
incision  is  most  useful,  one  should  not  employ  it  to  the  exclusion  of  all 
others,  and  an  adequate  working  knowledge  of  the  latter  should  be 
possessed  by  all  operators  in  order  to  permit  their  use  when  indicated. 

Quain521  describes  his  experience  with  287  cases  of  operation  for  acute 
appendicitis  in  which  drainage  was  employed  through  a  "split-muscle" 
incision  (McBurney) ;  9  per  cent,  of  the  287  cases  developed  incisional 
hernia.  When  the  original  incision  had  been  found  unsatisfactory  at 
the  primary  operation,  and  it  had  been  enlarged  by  cutting  across  the 
internal  oblique  and  transversalis  fibers,  nearly  25  per  cent,  developed 
a  ventral  hernia.  In  19  cases,  mostly  children,  in  which  a  median  or 
paramedian  incision  had  been  made,  one-third  returned  for  a  hernia 
operation. 

An  observation  made  by  Quain521  in  the  reparative  operations  just 
mentioned  has  been  the  comparative  ease  of  repair  in  those  cases  in 
which  neither  muscle  nor  nerve  continuity  had  been  damaged  by  the 
original  incision.  The  peritoneal  adhesions  were  less  extensive  and  in 
some  were  absent.  The  muscle  planes  wTere  readily  found  and  restored. 
After  primary  vertical  incisions  the  ends  of  the  severed  muscle  fibers 
retract  en  masse  and  embed  themselves  in  cicatricial  tissue  requiring 
much  surgical  skill  in  their  successful  dissection  and  resuture.  The 
intra-abdominal  adhesions,  also,  are,  as  a  rule,  much  more  extensive  and 
are  less  likely  to  be  limited  to  the  scar  area  than  when  the  previous 
incision  had  been  more  anatomically  made.  One  should  consider, 
however,  the  kind,  variety,  and  intensity  of  the  infection  which  had  been 
present  at  the  primary  operation,  and  should  interpret  the  operative 
findings  of  Quain521  in  the  light  of  these  data. 

Quain521  disapproves  of  the  introduction  of  sutures  to  partially  close 
an  incision  after  the  whole  wound  has  been  contaminated  in  the  opera- 
tion. Such  suturing  favors  direct  dissemination  of  infection  into  pre- 
viously sterile  tissues.  Quain's  experience  has  shown  him  that  the 
sutures  often  slough  away  and  the  sloughing  may  involve  fascial  struc- 
tures which  the  abdominal  wall  can  ill-afford  to  lose.     I  think  that 
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everyone  would  agree  with  Quain  in  this  regard.  However,  at  the  hos- 
pital where  the  reviewer  is  attached  the  practice  of  partially  suturing 
such  grossly  contaminated  wounds  is  very  prevalent.  These  do  not 
always  succeed  nor  does  one  expect  the  suture  to  remain  permanent  in 
all  of  these  cases.  When  the  sutured  part  of  the  wound  heals  without 
infection  a  very  valuable  thing  is  accomplished;  as  for  the  others,  one 
is  not  any  worse  off  than  if  the  entire  wound  had  been  left  open  and  no 
sutures  had  been  introduced;  the  percentage  of  the  "takes"  is  consider- 
ably larger  than  those  that  do  not. 

Operations  for  intra-abdominal  infections  may  be  limited  to  the 
establishment  of  drainage.  If  the  latter  be  made  some  distance  away 
from  the  lateral  abdominal  walls,  Quain521  points  out  that  adhesions  will 
surround  the  place  of  drainage  and  later  form  a  fibrous  band  uniting 
the  anterior  and  posterior  abdominal  walls.  The  small  intestines  are 
frequently  hampered  thereby  in  their  free  movements  and  chronic  pain 
or  acute  obstruction  is  not  an  uncommon  result,  By  placing  the  drainage 
near  the  flank,  groin  or  bladder,  so  that  one  side  of  the  drainage  tract 
is  made  up  of  normal  and  permanent  abdominal  wall,  the  amount  of 
possible  adhesions  is  reduced  by  nearly  one-half;  from  this  technic  there 
will  be  no  post-operative  band  spanning  the  otherwise  free  abdominal 
cavity. 

The  experience  of  Braun85is  that  the  Czcrny-Kocher  right-angle  incision 
gives  the  best  exposure  in  operations  upon  the  gall-bladder  and  bile  ducts 
without  making  necessary  the  use  of  retractors  to  hold  the  abdominal 
wall  open.  The  incision  is  somewhat  complicated  and  great  care  is 
necessary  in  so  planning  the  suture  of  the  abdominal  wall  that  it  will 
withstand  the  strain  of  coughing  and  vomiting.  The  important  region 
is  the  apex  of  the  angle  on  the  median  line,  for  if  the  suture  tears  out 
at  that  point  the  whole  line  usually  gives  way;  a  monstrous  hernia 
follows.  To  avoid  this,  Braun  passes  a  wire  attached  to  a  lead  plate 
through  all  the  layers  of  the  abdominal  wall;  then,  at  the  apex  of  the 
angle  and  on  each  side,  strong  catgut  sutures  are  placed  close  together, 
which  include  only  the  aponeurosis  and  the  peritoneum.  When  these 
are  securely  tied  the  transverse  portion  of  the  suture  line  shows  no 
tension. 

The  usually  made  U-laparotomy  incision  has  its  convexity  turned 
downward.  Ruggi86  proposes  the  making  of  a  reversed  U  incision  in 
certain  conditions;  the  arms  of  the  incision  starting  4  cm.  above  the 
inguinal  fold,  cross  the  middle  of  the  abdomen,  about  G  cm.  above  the 
umbilicus,  with  the  convexity  turned  upward.  This  allows  a  broad  flap 
to  be  turned  down  on  the  pubis.  The  abdomen  is  widely  opened,  is 
easily  explored,  and,  according  to  Ruggi,86  answers  requirements  to  a 
surprising  degree. 

Schubert87  describes  a  knitting  needle  method  of  closing  abdominal 
incisions  which  he  has  been  using  for  some  time.  On  each  side  of  the 
wound  a  knitting  needle  about  1  mm.  in  diameter  is  inserted  and  pushed 
through  under  the  skin  parallel  to  the  line  of  the  incision  to  5  to  10  mm. 
beyond  each  end  of  the  incision.  The  projecting  ends  of  the  needles  at 
one  end  of  the  incision  are  then  raised  and  tied  together  over  a  pad  of 
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gauze.    This  is  repeated  at  the  opposite  end.    The  lips  of  the  incision 
are  thus  coapted  without  the  use  of  stitches  or  clips. 
Watkins'88  treatment  for suppurating  abdominal  wounds  is  the  following: 

No  sutures  are  removed  and  no  drains  are  inserted;  no  probing  is  per- 
mitted. Moist  boric  acid  dressings  are  placed  over  the  wound  as  soon  as 
signs  of  suppuration  appear  and  are  continuously  applied  until  the 
amount  of  drainage  becomes  scant,  and  until  all  excessive  redness  dis- 
appears. The  moist  dressings  are  used  to  keep  the  wound  discharges 
from  desiccating  and  to  promote  drainage.  A  large  amount  of  drainage 
will  take  place  through  very  small  openings  when  thus  treated,  the 
drainage  will  be  efficient  and  the  suppurating  surfaces,  by  virtue  of 
atmospheric  and  intra-abdominal  pressure,  will  keep  in  relative  apposi- 
tion. The  wounds  heal  comparatively  quickly,  the  treatment  is  painless, 
the  patient  is  not  unnecessarily  disturbed  mentally  and  the  ultimate 
strength  of  the  abdominal  wall  is  seldom  injured  by  the  suppuration. 
When  the  discharge  ceases  no  open  wround  remains  to  heal  by  granula- 
tion. Antiseptic  solutions  are  not  employed,  as  they  injure  the  tissues 
more  than  they  harm  the  bacteria.  At  the  hospital  where  the  reviewer  is 
associated  a  practically  similar  course  of  treatment  is  pursued,  and,  from 
personal  experience,  the  reviewer  can  confirm  the  value  of  this  conserva- 
tive form  of  treatment. 

The  Use  of  P/ther  in  Infections.  During  the  wrar  the  custom  of 
lavaging  the  peritoneal  cavity  with  ether  was  practised  in  not  a  fewr  of 
the  first  line  hospitals.  Experimental  work  shows  that  ether  has  only 
a  very  wTeak  antiseptic  action.  Fantozzi's  experiences,89  on  the  whole, 
warn  decidedly  against  this  practise  even  though  normal  rabbits  bear 
the  ether  with  comparatively  little  disturbance.  One  special  drawback 
is  the  intense  cold  which  it  induces,  and  in  abdominal  operations  one 
of  the  cardinal  principles  is  to  keep  the  viscera  warm.  When  ether  is 
poured  into  the  abdomen  and  its  evaporation  is  prevented  the  animals 
all  die  of  shock;  when  the  evaporation  is  not  prevented  some  of  the 
animals  also  die.  In  some  even  small  amounts  of  ether  induce  hemor- 
rhagic lesions  in  the  viscera  and  degenerative  changes  in  the  kidneys. 
Fantozzi89  condemns  the  free  use  of  ether  in  civil  abdominal  cases; 
furthermore,  because  it  is  intensely  hemolytic  and  predisposes  to  the 
formation  of  adhesions.  The  benefits,  with  none  of  the  drawbacks,  can 
be  realized  if  the  gauze  sponges  be  simply  moistened  with  ether. 

From  time  to  time  the  question  of  the  advisability  of  using  gauze 
packs  in  the  belly  comes  up  for  discussion.  According  to  Maylard,90 
the  question  is  only  of  importance  in  the  presence  of  some  form  of  sepsis. 
The  advantages  of  its  use  lie  in  any  antiseptic  effect  which  it  may  con- 
ceivably exercise  and  in  the  stimulation  of  adhesions.  The  presence  of 
the  peritoneum,  however,  introduces  the  disadvantageous  factor. 
Gauze  packs  impregnated  with  saline  or  citrate  solution  are  said  to  be 
less  irritating  than  dry  gauze.  Other  disadvantages  include  (1)  the 
interference  with  drainage;  (2)  the  chance  of  subsequent  hernia;  (3)  the 
irritating  effect  on  neighboring  coils  of  gut;  (4)  the  pain  attending  the 
withdrawal  of  the  gauze.  Maylard  is  opposed  to  the  indiscriminate 
use  of  gauze  packing  except  under  definite  and  clear  indications. 
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Rectal  Absorption  of  Glucose.  Experiments  were  made  by  Taller- 
man92  to  detect  any  absorption  of  glucose  administered  by  rectum  by 
analyzing  the  blood.  Absorption  does  take  place,  the  maximum  taking 
place  from  a  1  to  20  solution.  The  concentration  is  apparently  important 
in  determining  the  absorption.  According  to  Richaud93  these  solutions 
are  much  less  toxic  than  salines,  and,  in  his  experience,  as  much  as  1300 
c.c.  of  isotonic  solutions  of  glucose,  saccharose  and  lactose  can  be  injected 
intravenously.  Each  of  the  sugars  has  its  special  diuretic  action  which 
seems  to  vary  inversely  as  the  molecular  weight.  The  sugar  is  said  to 
have  a  beneficial  effect  on  the  heart  as  well  as  some  antitoxic  action. 
Fleig  advises  it  to  promote  the  recovery  from  anesthesia. 

Von  Noorden94  asserts  that  the  best  form  of  artificial  feeding  is  by 
the  duodenal  tube.  When  this  is  impossible  all  that  one  can  hope  for 
from  a  nutrient  enema  is  the  absorption  of  water,  a  few  salts  and  alcohol 
of  at  least  3  per  cent,  concentration.  Only  dextrose— better  yet  dextrin 
—  is  absorbed  by  the  rectum;  of  nitrogenous  products,  only  albumose 
and  peptone  or  the  products  of  far-advanced  splitting  of  albumin.  He 
advises  not  more  than  two  enemas  a  day  of  300  c.c.  each.  It  is  better 
to  give  the  nitrogenous  and  carbohydrate  ingredients  in  separate  enemas. 
When  the  rectum  is  not  utilizable  von  Noorden94  also  advises  the  admin- 
istration of  sugar  by  the  intravenous  route;  he  commends  especially  a 
combination  of  Ringer's  solution  and  10  per  cent,  sugar  solution. 

Umbilical  Concretions  are  rare  according  to  Porter.95  The  condi- 
tion is  rarely  recognized  until  some  complication  calls  attention  to  it. 
Chronic  or  periodic  discharge  from  the  umbilicus,  accompanied  by  signs 
of  infection,  should  lead  one  to  suspect  the  presence  of  a  concretion. 
The  treatment  is  simplicity  itself  and  consists  of  dilatation  of  the  open- 
ing, complete  removal  of  the  foreign  body  and  proper  cleansing.^ 

Umbilical  Inclusions96  of  remnants  of  the  omphalo-mesenteric  duct 
are  not  at  all  uncommon.  Most  of  the  "umbilical  granulomata"  are 
probably  structures  of  this  type. 

Umbilical  Polypi,96  presenting  gastric  mucosae,  undoubtedly  originate 
in  remnants  of  the  omphalo-mesenteric  duct  and  not  from  gastric  diver- 
ticula. The  histological  and  functional  characteristics  of  these  anoma- 
lies are  probably  determined  by  the  stage  of  fetal  development  at  which 
the  constriction  occurs. 

Bonnet97  reports  a  case  of  thoracoabdominal  injury,  associated  with 
wounds  of  the  lung  and  of  the  convex  surface  of  the  liver,  in  which  an 
ecchymosis  in  the  upper  half  of  the  umbilicus  appeared  as  a  second- 
ary symptom  of  the  injury  of  the  liver.  He  offers  the  case  as  a  contribu- 
tion to  the  study  of  the  symptomatic  influence  of  wounds  of  the  convex 
surface  of  the  liver  affecting  the  suspensory  ligament. 

The  case  of  a  woman,  aged  fifty-four  years,  is  cited  by  Turner,98 
suffering  from  an  acute  abdominal  illness  of  three  days'  duration.  On 
the  abdominal  wall,  surrounding  the  umbilicus,  was  an  area  of  discolora- 
tion about  six  inches  in  diameter,  of  a  bluish  color,  very  like  the  post- 
mortem staining  seen  on  the  abdominal  wall  or  of  the  appearance  of  the 
skin  in  a  late  case  of  extravasation  of  urine.  The  area  was  slightly 
raised  and  pitted  on  pressure.     The  patient  suffered  from  an  acute 
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pancreatitis,  with  much  effusion  in  the  peritoneal  cavity.  She  lived  nine 
days  after  operation  and  the  postmortem  examination  disclosed  a 
sloughing  pancreas,  with  much  fat  necrosis.  In  another  similar  case 
there  were  two  large  discolored  areas  in  the  loins.  They  were  about 
the  size  of  the  palm  of  the  hand,  slightly  raised  above  the  surface  and 
of  a  dirty  green  color.  There  was  a  little  edema,  with  pitting  on  pressure, 
but  there  was  no  pain  or  tenderness.  The  urine  was  full  of  sugar.  A 
diagnosis  of  acute  pancreatitis  was  made,  and  this  was  confirmed  by  an 
immediate  operation.  Turner  says  he  has  never  seen  mention  of  this 
feign. 

Traumatic  Suprapubic  Hematoma  can  occur  without  any  rupture 
of  the  rectus  abdominis  muscle.  Cathelin"  remarks  that  unless  one 
thinks  of  the  possibility  of  a  lesion  of  this  kind  the  differential  diagnosis 
is  difficult.  The  strain  of  the  muscle  occurs  when  vaulting  on  a  horse. 
The  pain  gradually  increases  and  a  large  tumor  develops  behind  the 
rectus  abdominis.  The  hematuria  subsides  in  a  week  or  two  under 
strict  rest  in  bed,  with  a  compressing  bandage  and  applications  of  moist 
heat.  In  the  8  cases  described  the  patients  were  all  new  recruits  being 
trained  for  the  cavalry. 

SURGERY  OF  THE  PERITONEAL  CAVITY. 

Absorption  from  the  Peritoneum.  Dutrey's101  research  on  the  absorp- 
tion of  solid  particles  from  the  peritoneum  confirms  old  views  that 
the  lymphatics  of  the  omentum  and  diaphragm  take  up  and  retain, 
for  a  time  at  least,  the  solid  particles  (India  ink)  injected  into  the 
peritoneal  cavity.  The  bloodvessels  do  not  seem  to  share  in  this  task. 
There  do  not  seem  to  be  any  direct  routes  of  connection  between  the 
peritoneum  and  the  spleen,  liver  and  kidneys.  In  pyephlebitic  condi- 
tions the  mechanism  outlined  here  would  probably  have  little  or  no 
working,  as  the  process  is  essentially  a  direct  extension  into  the  venous 
radicals  of  the  inflammatory  process  with  subsequent  progression 
upward  into  the  liver  by  the  transmission  of  detached  emboli. 

Intra-abdominal  Hemorrhage  in  Nephritis.  Intra-abdominal  hemor- 
rhage is  described  by  Bloomfield102  as  a  manifestation  of  an  acute 
nephritis.  The  notes  of  the  case  are  very  interesting:  A  woman  pre- 
sented symptoms  suggestive  of  an  influenzal  infection,  the  chief  symp- 
tom being  pain  in  the  back.  Improvement  under  treatment  occurred 
but  the  latter  did  not,  however,  entirely  relieve  the  back  pain.  The 
urine  contained  blood  and  albumin.  Suddenly  the  patient  collapsed 
and  died.  At  the  necropsy  the  peritoneal  cavity  was  full  of  blood  and 
the  mesentery  wras  full  of  petechial  spots;  there  wTas  no  discoverable 
source  of  the  bleeding. 

Peritonitis.  Diagnosis  and  Treatment  of  Peritonitis.  The  diag- 
nosis of  peritonitis  by  puncture  of  the  peritoneal  cavity  has  been 
suggested  by  Denzer.103  The  procedure  employed  is  the  following: 
The  skin  of  the  abdomen  is  sterilized  in  the  usual  way  and  the  bladder 
is  emptied.  A  steel  needle,  about  17  gauge,  is  used  to  puncture  the 
skin  in  the  midline  about  one-half  inch  below  the  umbilicus.     A  glass 
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iieedle  is  inserted  through  the  opening  and  then  held  almost  perpen- 
dicularly to  the  surface;  it  is  pushed  inward  until  the  sudden  release  of 
pressure  indicates  that  the  needle  has  entered  the  peritoneal  cavity. 
By  making  pressure  parallel  to  the  long  axis  of  the  needle  the  likelihood 
of  breakage  is  decreased.  The  method  was  successful  in  cases  of 
ascites  where  the  presence  of  fluid  was  in  doubt  and  in  a  case  of  puru- 
lent peritonitis;  in  the  latter  enough  fluid  was  obtained  for  the  ordinary 
bacteriological  tests.  The  method  holds  promise  of  being  of  special 
value  in  children  and  in  pneumococcal  infections;  the  insufficiency  of 
the  signs  in  the  latter  condition  is  well  established. 

Carniol492  has  practised  a  very  similar  method  of  diagnosis  in  obtain- 
ing fluid  from  the  peritoneal  cavity  in  non-inflammatory  and  in  chronic 
conditions  in  order  to  seek  for  evidences  in  the  peritoneal  fluid  of  incip- 
ient pathological  changes  in  any  of  the  viscera.  The  fluid  may  be  aspi- 
rated or  may  be  drawn  up  by  capillary  attraction,  as  in  Denzer's  method, 
or  may  be  soaked  up  in  cotton  wound  on  the  end  of  a  needle,  or  10  to 
20  c.c.  of  normal  saline  may  be  injected  and  a  few  drops  immediately 
redrawn  into  the  syringe.  Lymphocytosis  in  the  fluid  may  suggest  a 
tuberculous  lesion.  Polynucleosis  accompanies  inflammatory  lesions 
In  some  cases  of  syphilis  and  tuberculosis  the  peritoneal  fluid  showed 
similar  changes  to  that  in  the  pleural  and  spinal  fluids.  Carniol  does 
not  mention  it,  but  it  seems  to  me  that  in  certain  cases  it  might  be 
feasible  to  differentiate  tumor  cells  in  the  fluid  as  one  does  with  ordinary 
ascitic  fluids  accompanying  intra-abdominal  tumor  formations. 

The  established  status  of  the  surgical  treatment  of  diffuse  peritonitis10* 
has  not  been  materially  modified  by  any  of  the  lessons  derived  from 
the  late  military  emergency.  In  civil  practice  the  type  of  peritonitis 
depends  on  the  virulence  of  the  exciting  organism,  the  duration  of 
the  attack  and  the  patient's  resistance.  In  perforations  operated 
upon  at  an  early  period  the  infection  is  comparatively  mild  and  tends 
to  circumscribe  itself  rapidly.  In  non-perforative  conditions  it  is  at 
first  circumscribed  and  later  diffuse.  In  a  general  way  the  military 
wounds  must  necessarily  have  similar  characteristics,  with  the  added 
tremendous  influences  which  must  necessarily  be  due  directly  to  the 
presence  of  marked  grades  of  primary  and  secondary  wound  shock 
and  to  lacerating  and  destructive  wounds  accompanied  frequently  by 
extensive  loss  of  tissue.  The  military  cases  show  a  predominating 
tendency  to  generalize.  In  the  civil  cases  the  same  rule  applies  gener- 
ally to  all  perforative  lesions  unless  the  area  of  perforation  is  rapidly 
extraperitonealized  by  adhesion.  Appendiceal,  cholecystic  and  pelvic 
inflammations  have  a  strong  tendency  to  localize,  and  generalization 
in  these  cases  is  usually  the  result  of  improper  treatment. 

The  question  of  drainage  is  all-important.  In  the  military  cases 
drainage  could  be  frequently  entirely  omitted  owing  to  the  extreme 
rapidity  (frequently  four  to  six  hours),  with  which  the  wounded  were 
operated  upon;  under  such  conditions  the  peritonize  process  had  not 
advanced  beyond  the  stage  of  contamination.  Under  similar  advan- 
tageous conditions  a  similar  course  is  advisable  in  the  civil  cases,  and, 
with  the  progress  of  education,  both  among  patients  and  doctors,  cases 
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are  coming  more  and  more  early  to  operation,  so  that  drainage  will  be 
more  and  more  frequently  omitted.  If  the  case  is  in  the  early  stages  and 
the  protective  peritoneal  exudate  is  fairly  clear,  it  is  sufficient  to  mop 
out  carefully  any  very  obvious  collection  in  the  immediate  vicinity  of 
the  operative  field  and  abandon  any  form  of  drainage  whatever.  If 
the  fluid  is  distinctly  purulent,  drainge  had  better  be  instituted.  Under 
any  condition  the  old  rule  still  holds  good,  and  it  is  much  safer  to  drain 
whenever  there  is  any  doubt  at  all. 

Any  change  from  this  practice,  as  suggested  by  Hurst  Maier,105  is 
a  potentiality  for  much  harm.  Molyneux106  is  probably  cpiite  right  in 
saying  that  our  records  in  abdominal  drainage  are  not  better  because 
we  do  not  drain  than  because  we  drain  too  much.  The  type  of  infec- 
tion is  important  in  determining  the  advisability  of  drainage;  in  tuber- 
culous infections  it  is  ordinarily  not  wise  to  drain,  and  in  gonococcal 
and  other  similar  infections  of  long  standing  in  the  female  pelvis  it  is 
not  always  necessary  to  drain.  With  abdominal  drainage  it  is  always 
wiser  to  lean  to  the  side  of  conservatism.  Crow493  points  out  that 
little,  if  any,  disadvantage  can  come  from  the  establishment  of  drainage 
in  border-line  gall-bladder  operations,  a  practice  which  seems  to  be 
growing  in  favor,  and  too  often  the  mistake  is  of  vital  importance. 

The  purpose  of  the  drain  is  not  solely  limited  to  the  favoring  of 
the  outpouring  of  intra-abdominal  infectious  accumulations.  If  the 
primary  focus  of  infection  has  been  removed  or  prevented  from  func- 
tionating (closure  of  a  perforation)  a  drain  stimulates  the  throwing 
out  of  an  inflammatory  exudate  which  localizes  the  infection;  the 
omentum  is  the  most  powerful  aid  for  this  purpose.  The  question  of 
the  nature  of  the  drainage  material  is  perhaps  not  so  important;  every 
variety  is  a  foreign  body  pure  and  simple.     (Singley.494) 

Acute  General  Peritonitis  in  Infants.  Acute  general  peritonitis 
in  infants  is  frequently  a  difficult  diagnosis  to  make  for  very  obvious 
reasons.  A  number  of  cases  are  reported  by  Ross.107  Only  one  of 
them  was  characterized  by  persistent  vomiting.  Neither  diarrhea  nor 
constipation  were  prominent  symptoms.  All  patients  had  some  ele- 
vation of  temperature  which  was  high  at  the  onset.  Cyanosis  wras 
present  in  one  case  and  great  depression  in  all.  The  symptom  common 
to  all  was  marked  distention  of  the  abdomen,  with  general  abdominal 
tenderness.  In  all  cases  the  peritonitis  seemed  to  be  part  of  a  general 
septicemia  complicating  infectious  processes  in  other  parts  of  the  body. 

Pneumococcus  Peritonitis.  The  cases  of  pneumococcus  periton- 
itis reported  by  Beaven108  show  that  clinically  two  types  of  the  disease 
are  met:  (1)  Those  clearly  secondary  to  pneumonia  or  an  empyema, 
and  (2)  those  apparently  primary.  The  onset  of  the  first  may  be 
unattended  by  any  definite  symptoms,  or  the  latter  may  be  so  slight 
as  to  be  easily  overlooked;  nothing  is  quite  commonly  apparent  until 
the  peritonitis  becomes  marked  and  distention  occurs.  The  onset  in 
the  second  group  is  characterized  by  symptoms  so  acute  as  to  immedi- 
ately overwhelm  the  patient.  The  latter  group  of  cases  was  described 
last  year  in  Progressive  Medicine. 

In  all  cases  of  peritonitis  in  infants  and  children  the  diagnosis  is 
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frequently  in  doubt.     Perhaps  in  these  cases  the  method  proposed  by 
Denzer103  will  ultimately  find  a  sphere  of  action. 

The  difficulties  in  diagnosis  are  enhanced  by  the  fact  that  severe 
abdominal  reactions  may  occur  without  any  true  peritoneal  inflam- 
mation. Thus  in  a  case  reported  by  Flandin,  Debray  and  Francon109 
the  signs  of  a  grave  infection  were  accompanied  by  intense  abdominal 
pain,  extreme  distention  of  the  intestines  and  complete  arrest  of  stools 
and  the  passage  of  flatus;  it  was  proved  at  exploration  that  no  peri- 
tonitis existed. 

Bile  Peritonitis.  Schoemaker110  reports  2  cases  in  which  a  peri- 
peritonitis  developed  which  could  be  traced  to  a  transudation  of  bile 
through  an  abnormally  permeable  gall-bladder  wall.  One  patient  was 
a  woman  of  seventy-two  years;  the  other  a  man  of  twenty-eight  years. 
Droplets  of  blood  could  be  seen  oozing  through  the  gall-bladder  walls, 
and  after  its  removal  it  was  found  to  contain  the  same  dark  blood 
mixed  with  bile  similar  to  the  peritoneal  content.  There  were  no 
calculi  in  either  case.  The  abdominal  cavity  was  sponged  dry  and 
speedy  recovery  followed.  There  are  other  cases  on  record  in  which  a 
peritonitis  of  similar  origin  occurred.  In  these  others,  too,  there  was 
no  macroscopic  change  in  any  part  of  the  biliary  tract.  In  some  of 
the  cases  the  process  was  localized.  The  cases  were  described  in 
Progressive  Medicine  for  June,  1919. 

Pseudomyxoma  Peritonei.111  112  The  characterizing  feature  of  pseudo- 
myxoma peritonei  is  said  by  Seelig111  to  be  the  accumulation  in  the 
peritoneal  cavity  of  a  colloid  exudate  varying  in  intensity  from  a  syrup 
to  solid  colloid  masses.  In  a  large  majority  of  the  cases  the  primary 
cause  of  the  disease  is  the  rupture  of  a  pseudomucinous  ovarian  cyst; 
in  a  small  minority  of  the  cases  the  cause  is  the  rupture  of  a  mucocele 
of  the  appendix.  Up  to  date  the  latter  cause  is  the  only  one  operative 
in  the  male  subject.  Virchow  named  the  disease  "peritonitis  gela- 
tinosa"  or  "peritonitis  myxoma  chronica";  Pean  called  it  "maladie 
gelatineuse  du  peritoine;"  Vidal,  "peritonite  collide."  Werth  finally 
coined  the  term  in  use  today,  basing  it  on  Hammerstein's  proof  that 
the  exudate  was  made  up  of  pseudomucin  instead  of  mucin.  The 
process  is  variously  considered  a  type  of  foreign  body  peritonitis,  or  as 
a  secondary  myxomatous  degeneration  of  the  peritoneum,  or  as  mul- 
tiple cystic  lymphangiomata,  or  as  types  of  implantation  metastasis, 
or  as  a  frank  carcinoma  of  the  peritoneum,  or  as  a  specific  type  of 
peritoneal  infection  in  which  mucin  is  produced. 

According  to  Biggs,112  rupture  of  the  ovarian  cyst  usually  occurs  in 
the  larger  loculi  which  become  distended.  Few  cells  are  apt  to  be 
discharged  with  the  pseudomucin,  and  these  are  not  good  transplants. 
The  cells  are  rather  firmly  attached  to  their  basement  membranes  and 
are  not  easily  displaced,  even  from  the  smaller  loculi  if  these,  by  any 
chance,  should  rupture.  These  facts  probably  account  for  the  rarity 
with  which  pseudomyxoma  develops.  Active  cells  are  not  the  rule 
in  the  appendix  but  are  almost  constant  in  pseudomyxomatous  cysts  of 
both  appendix  and  ovary,  and  they  are  often  loaded  with  mucin. 
When  they  are  discharged  in  larger  number  than  can  be  resisted  or 
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destroyed  by  the  peritoneum  they  become  attached,  grow,  functionate 
and  canst1  pseudomuein. 

In  the  appendix  cases,  Kaufman495  classifies  the  possible  origins  of 
the  pseudomuein  as  from:  (1)  The  rupture  of  a  diverticulum;  (2)  the 
rupture  of  a  distended  appendix;  (3)  perforation  of  an  acutely  inflamed 
appendix.  The  last  possibility  Seelig111  very  properly  lays  open  to  very 
great  doubt. 

The  course  of  events  following  the  escape  of  the  pseudomuein  in 
the  primary  appendix  cases  is  thus  described  by  Seelig:111 

1.  The  exudate  may  be  limited  to  the  right  iliac  fossa  where  it  becomes 
encapsulated  by  connective-tissue  growth,  the  capsule  establishing  firm 
adhesions  to  the  neighboring  peritoneum. 

2.  The  exudate  may  escape  to  multiple  and  variable  intraperitoneal 
sites  and  set  up  typical  peritoneal  reactions  which  result  in  the  locu- 
lation  of  the  pseudomuein  into  cyst-like  cavities;  adhesions  to  neigh- 
boring structures  occur  similarly  to  those  in  the  first  group. 

3.  It  is  possible  for  the  exudate  to  be  absorbed  entirely. 

4.  There  may  be  wide  dissemination,  with  a  tendency  to  marked 
secreting  activity.  These  are  the  cases  with  the  clinical  appearances 
of  ascites  and  with  accompanying  symptoms  of  cachexia  and  general 
physical  deterioration. 

The  findings  at  operation  vary  in  wide  degree,  according  to  Biggs.112 
In  all  the  reported  cases  there  has  been  a  cyst,  either  of  the  appendix, 
or  ovary,  or  both.  There  is  present  more  or  less  pseudomuein,  which 
is  a  shade  of  yellow  and  of  a  thin,  viscid,  jelly-like,  thick  or  tenacious 
consistence  and  containing  sago-like  bodies.  In  small  quantity  it 
will  be  free  in  the  pelvis;  in  larger  quantity  it  is  distributed  like  any 
effusion  and  the  thicker  portions  are  removed  with  difficulty.  In  late 
cases  there  are  actual  tumor  formations  on  the  abdominal  viscera  with 
great  thickening  of  tissue. 

Pseudomyxoma  has  no  distinctive  symptomatology  except  when 
the  lesions  are  advanced  and  widespread.  The  symptoms  mani- 
fested are  usually  those  due  to  mechanical  interference  with  other 
organs.  Constriction  of  the  intestines  is  common.  It  seems  rational 
to  assume,  as  Seelig111  does,  that  the  most  benign  type  due  to  rupture 
of  a  sterile  appendicular  cyst  may  run  its  course  symptomless,  the 
exudate  being  absorbed  without  ever  having  made  its  presence  known. 
Other  cases  have  palpable  masses.  These  all  shade  off  clinically  into 
the  more  grave  cases  with  distended  abdomen,  multiple  palpable 
abdominal  masses  and  evidences  of  general  physical  deterioration.  In 
no  instance  is  there  a  satisfactory  syndrome. 

The  prognosis  of  the  disease  varies  from  excellent  to  hopeless;  the 
latter  are  the  widely  disseminated  types.  As  a  rule,  early  operative 
interference  in  comparatively  localized  pathologies  result  in  cure. 

Subphrenic  Abscess.524  Subphrenic  abscesses  are  most  frequently 
metastatic  foci  to  inflammatory  lesions  in  the  peri-appendicular  or 
pelvic  spaces  and  the  spread  of  infection  lies  along  the  peritoneal  sur- 
face by  direct  extension  or  along  the  retroperitoneal  cellular  tissue  or 
lymphatics.     When  secondary  to  a  ruptured  liver  abscess  the  original 
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cause  of  the  inflammation  may  be  derived  through  the  portal  vein 
(pylephlebitis)  or  from  some  other  source,  usually  the  bowel.  Ullman 
and  Levy524  point  out  that  in  accordance  with  the  origin  of  the  infec- 
tion and  the  path  assumed  in  its  transference  to  the  subphrenic  space 
the  subdiaphragmatic  abscess  may  lie  in  any  one  of  the  anatomical 
spaces  originally  described  by  Barnard.525  These  are  a  right  and  left 
anterior  and  posterior  intraperitoneal  space  and  a  right  and  left  extra- 
peritoneal space.  For  clinical  purposes  Piquand's  classification,526  to 
which  Ullman  and  Levy  refer,  seems  the  best;  these  are  (1)  anterior- 
inferior  subphrenic  abscesses  mainly  with  abdominal  signs;  (2)  superior 
subphrenic  abscesses  with  thoracic  symptoms;  and  (3)  retroperitoneal 
abscesses  with  signs  in  the  lumbar  region.  Right-sided  abscesses  are 
more  common  than  left-sided  ones,  and  the  intraperitoneal  types  out- 
number the  extraperitoneal;  bilateral  cases  are  uncommon.  Infection 
by  the  peritoneal  route  produces  intraperitoneal  abscesses;  by  the 
cellular  tissues  extraperitoneal  abscesses;  by  the  lymphatic  route  both 
types. 

An  early  diagnosis  is  important  to  prevent  complications.  In  the 
chest  these  include  pleurisy  and  empyema  and  rupture  of  the  latter 
through  the  lung  into  a  bronchus.  Pericardial  complications  are  known 
but  are  very  rare,  and  are  usually  postmortem  findings.  It  is  uncom- 
mon for  the  subphrenic  collection  to  rupture  into  the  general  peri- 
toneal cavity;  much  sooner  it  perforates  on  the  skin,  most  usually  in 
the  right  hypochondrium.  The  diagnosis  of  a  rupture  into  the  alimen- 
tary canal  is  made  on  the  vomiting  of  pus. 

Ullman  and  Levy524  speak  of  the  value  of  the  roentgenogram.  I 
have  seen  a  number  of  cases  in  which  it  was  difficult  to  be  certain 
whether  the  collection  of  pus  lay  above  or  below  the  diaphragm.  When 
the  roentgenographic  shadow  obscures  the  entire  right  side  of  the 
chest  as  well  as  the  subphrenic  space,  the  decision  is  impossible. 

Abdominal  Tuberculosis.  Abdominal  tuberculosis  is  a  very  common 
condition  more  frequently  than  not  associated  with  pulmonary  foci. 
Seward  Erdman114  enumerates  most  of  the  various  clinical  pictures 
under  which  it  occurs: 

1.  The  serous  form  of  tuberculous  peritonitis  is  not  common  and  is 
often  surprisingly  benefited  by  laparotomy  with  the  removal  of  the 
primary  focus  of  infection. 

2.  Plastic  or  serofibrinous  tuberculous  peritonitis  and  ulcerative 
enteroperitoneal  tuberculosis.  When  interference  is  necessary  for  the 
relief  of  intestinal  obstruction  or  fecal  abscess,  the  prognosis  is  much 
less  favorable,  for  the  disease  is  likely  to  continue  its  progress  and 
obstruction  to  recur,  despite  an  operation,  which  may  have  consisted 
in  mere  separation  of  adhesions,  a  side-tracking  anastomosis  or  a 
resection. 

3.  Tuberculosis,  limited  to  the  Fallopian  tubes,  to  the  appendix,  or 
to  the  lymph  nodes  of  the  mesentery,  especially  those  in  the  region 
of  the  ileocolic  junction;  early  excision  of  these  organs  may  prevent 
the  development  of  a  generalized  tuberculous  peritonitis. 

4.  Chronic  hyperplastic  tuberculosis  of  the  intestines. 
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The  relationship  of  the  various  forms  of  abdominal  tuberculosis  to 
pulmonary  tuberculosis  is  given  by  the  two  Burrows:116 

1.  Gastric  tuberculosis  is  uncommon  and  is  usually  associated  with 
advanced  forms  of  pulmonary  tuberculosis  and  is  characterized  by 
symptoms  of  intractable  ulcer.     The  prognosis  is  poor. 

2.  Peritoneal  tuberculosis  is  usually  secondary  to  pleural  tubercu- 
losis, to  primary  foci  in  the  intestines,  mesenteric  nodes  and  Fallopian 
tubes  rather  than  to  those  in  the  lungs. 

3.  Enteric  tuberculosis  is  almost  always  an  acute  process  associated 
with  progressive  pulmonary  tuberculosis  and  generally  with  miliary 
tuberculosis  of  the  peritoneum.     It  is  not  suitable  for  surgery. 

4.  Appendiceal  tuberculosis  is  not  infrequent.  It  may  be  primary. 
Surgical  treatment  is  ideal.  Warwick115  found  that  approximately 
1  per  cent,  of  diseased  appendices  are  tuberculous. 

5.  Ileocecal  tuberculosis  may  be  associated  with  advanced  pulmonary 
lesions.  It  frequently  is  secondary  to  appendiceal  involvement  and  then 
lends  itself  readily  to  surgical  removal. 

6.  Rectal  tuberculosis  is  typically  hypertrophic  in  character.  In- 
creasing stricture  is  the  chief  complication.  In  many  cases  excision 
with  an  artificial  anus  results  in  a  permanent  cure. 

7.  Anal  tuberculosis  as  (a)  peri-anal  tuberculous  fistulse;  (b)  tuber- 
culous skin  lesions;  (c)  secondary  tuberculous  involvement  of  the 
deeper  structures.  Pain  is  marked.  Treatment  is  excision  combined 
with  the  treatment  of  other  foci  in  the  body. 

Abdominal  tuberculosis  occurs  as  a  complication  in  all  stages  of 
pulmonary  tuberculosis,  incipient  as  well  as  advanced;  its  early  diag- 
nosis is  possible  in  many  cases  and  has  been  particularly  aided  by 
roentgen-ray  examinations.  The  frequency  of  the  abdominal  com- 
plications is  shown  in  a  series  of  89  consecutive  routine  examinations 
made  by  Brown,  Sampson  and  Heise;118  tuberculous  colitis  was  diag- 
nosticated as  positive  in  4  and  as  doubtfully  positive  in  2  cases. 

The  roentgenology  of  tuberculous  enterocolitis  is  not  yet  completely 
established.  According  to  Carman120  a  lesion  roentgenologically 
demonstrated  in  the  ileocecal  coil,  with  irregularity  of  the  bowel  con- 
tour and  without  the  physiological  barium  shadow  in  the  ceco-colon, 
although  it  may  represent  any  ulcerative  process,  is  probably  tuber- 
culous if  pulmonary  tuberculosis  is  present.  Hypermotility,  iliac 
stasis  and  filling  defects  make  up  what  Paterson121  considers  a  triad 
of  appearances  which  are  indicative  of  ulceration  of  the  cecum  and 
ascending  colon.  There  is  usually  a  combination  of  these,  but  any- 
one alone  is  suggestive. 

Foerster496  has  found  that  pathological  movements  of  the  diaphragm, 
as  revealed  by  roentgenographic  examination,  is  of  value  in  differential 
diagnosis.  Bilaterally  with  tuberculous  peritonitis,  especially  in 
children,  and  unilaterally  with  a  one-sided  lesion,  he  has  observed  an 
upward  displacement  of  the  diaphragm  with  a  flattening  of  the  cupola, 
obliteration  of  the  costophrenic  sinus  and  marked  interference  with 
respiratory  movements. 

At    the    Indian    Sanatorium    a    roentgenographic    picture    showing 
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hypermotility  and  spasm,  or  filling  defects  in  a  patient  with  pulmonary 
tuberculosis,  makes  a  definite  diagnosis  of  colonic  tuberculosis.  In 
moderately  early  cases  certain  radiographic  shadows  cast  by  the  barium 
meal  at  the  end  of  six,  eighteen  or  twenty-four  hours  determine  defin- 
itely the  presence  of  colonic  ulcerations;  their  absence  does  not,  how- 
ever, exclude  their  presence.  In  the  presence  of  a  wound  the  picture 
would  undoubtedly  suffer  much  distortion  owing  to  the  abnormalities 
which  could  conceivably  result  from  the  operative  interference,  and 
the  assuredness  with  which  the  roentgenographic  picture  would  be 
interpreted  would  suffer  much  deterioration.124 

Spontaneous  recovery  from  the  various  forms  of  abdominal  tuber- 
culosis has  been  known  to  occur  in  a  few  instances.  Surgery  offers  the 
greatest  hope  in  treatment,  but  the  cases  for  operation  must  be  carefully 
selected.  The  two  chief  contra-indications  to  operation  which  are 
mentioned  by  Archibald122  are  extensive  and  progressive  pulmonary 
involvement  and  extensive  disease  of  the  small  bowel.  The  most 
promising  cases  for  operation  are  those  in  which  physical  examination 
and  the  roentgen  ray  combined  indicate  a  localization  of  the  disease  to 
cecum  and  right  colon  while  at  the  same  time  the  lungs  are  but  slightly 
affected  and  the  patient  is  in  good  general  condition.  As  yet  there  is  no 
accurate  means  of  estimating  the  extent  of  intestinal  involvement,  and 
for  this  reason  operation  must  always  be  more  or  less  of  an  exploratory 
nature.118 

Monserrat's123  experience  is  that  when  tuberculous  disease,  either 
of  the  ileum  or  large  intestine,  is  associated  with  definite  intestinal 
obstruction,  operation  is  necessary  and  the  choice  of  procedure  lies 
between  an  exclusion  operation  and  an  excision.  If  the  obstruction  is 
acute,  exclusion  is  preferred;  if  it  is  subacute  the  exact  local  condition 
influences  the  decision.  A  mass  that  is  easily  isolated  is  best  removed. 
Except  in  the  presence  of  acute  obstruction,  Monserrat  is  also  influ- 
enced by  the  presence  or  absence  of  other  tuberculous  lesions  in  the 
body;  pulmonary  lesions  form  his  strongest  contra-indications.  When 
the  process  involves  the  rectum,  Monserrat  knows  of  no  evidence 
which  indicates  the  remedial  effects  of  an  artificial  anus.  When  the 
rectum  is  affected  above  the  peritoneal  fold  and  is  associated  with 
abscess  formation,  evacuation  of  the  abscess  through  the  peritoneal 
route  is  recommended  by  Monserrat.  [This  would  probably  lead  to  an 
unbeatable  sinus  and  very  probably  ultimately  to  the  formation  of  a 
fecal  fistula— Reviewer].  Lastly,  in  tuberculous  disease  of  the  mes- 
enteric lymph  nodes  of  limited  extent,  operation,  either  enucleation  of 
the  nodes  or  excision  of  the  nodes  with  the  appropriate  part  of  the 
mesentery  and  intestine,  yields  good  results  in  selected  cases. 

Tuberculosis  limited  to  the  ileocecal  junction  is  quite  commonly 
independent  of  any  other  tuberculous  focus  in  the  body,  and  as  a 
primary  condition  forms  the  portal  of  entry  of  the  tuberculous  infec- 
tion of  the  body.  The  process  is  apt  to  remain  localized  and  is  rela- 
tively of  a  benign  nature,  so  much  so  that  it  lends  itself  exceptionally 
well  to  radical  surgical  removal.  Factors  which  constitute  indications 
for  surgery  in  this  type  of  condition  and  which  at  the  same  time  defin- 
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itely  influence  the  results  obtained  are  the  slow  growth  of  a  painless 
tumor,  with  a  strong  tendency  to  stenosis  and  to  chronic  obstruction; 
the  limited  area  of  involvement,  permitting  of  excision;  the  attenuation 
of  the  tuberculous  infection  in  the  lesion,  and  the  comparative  freedom 
from  association  with  active  pulmonary  tuberculosis.124 

With  the  parts  adequately  exposed  during  operation  it  is  essential 
to  make  sure  that  the  lesion  is  one  whose  extent  is  limited  within  the 
boundaries  of  operative  removal  and  that  there  are  no  other  similar 
lesions  at  some  distance  away  which  would  nullify  the  success  of  the 
operation.  This  is  absolutely  so  in  any  uncomplicated  case  in  which 
the  operative  exploration  demonstrated  a  tuberculous  lesion;  and  when 
the  latter  is  too  extensive,  or  is  spread  about  in  multiple  fashion,  the 
attempt  to  do  anything  of  a  radical  nature  must  necessarily  be  aban- 
doned. In  the  presence  of  a  sinus  an  added  indication  exists  (i.  e., 
the  closure  of  a  fecal  fistula),  the  urgency  of  which  would  impel  one  to 
resort  to  some  method  competent  to  result  in  closure  of  the  fistula  even 
when  the  operation  would  not  remove  the  entire  lesion.  There  should 
be  no  hesitancy  in  doing  so  with  tuberculous  lesions,  inasmuch  as 
Nature  frequently  helps  materially  and  succeeds  in  completing  the 
cure  when  the  tissues  are  primarily  aided  by  the  removal  of  the  major 
focus;  this  experience  is  quite  common  with  tuberculous  lesions  else- 
where.124 

The  procedure  of  choice  in  the  ileocecal  cases  is  a  clean  resection 
of  the  ileocecal  junction  extending  well  into  healthy  portions  on  either 
side.  Especially  with  tuberculous  conditions  it  seems  much  the  safest 
way  to  close  completely  the  stumps  of  the  bowel  and  to  reestablish 
the  continuity  of  the  intestine  by  side-to-side  suture  anastomoses.  A 
great  deal  of  valuable  time  can  be  saved  by  making  the  anastomosis 
with  a  Murphy  button.  The  reviewer124  has  operated  according  to 
all  of  these  methods  and  has  had  almost  equal  satisfaction  with  all. 

With  good  technic  the  operative  field  is  not  contaminated  and  the 
abdominal  wound  can  be  closed  entirely.  It  is  not  necessary  and  it 
is  a  distinct  disadvantage  to  drain  in  any  of  these  cases;  drainage  is 
frequently  a  broad  invitation  for  trouble.  The  presence  of  a  tuber- 
culous lesion  furnishes  an  additional  and  powerful  factor  for  the 
avoidance  of  any  drainage.124 

Aimes125  comments  on  the  small  number  of  cases  on  record  of  ileus 
in  the  course  of  tuberculous  peritonitis,  ascribing  this  to  the  non- 
recognition  of  the  true  cause  of  the  ileus  in  many  cases.  In  the  68 
operative  cases  which  he  has  compiled,  23  of  the  patients  were  under 
sixteen  years  of  age;  45  of  the  68  recovered.  The  immediate  mortality 
was  55  per  cent.,  and  the  total  mortality  within  a  year  was  63  per  cent. 
The  death-rate  was  only  27  per  cent,  in  the  cases  in  which  intervention 
was  restricted  to  cutting  adhesions  binding  down  the  bowel.  If  the 
acute  peritonitis  is  quiescent,  the  entire  abdominal  cavity  should  be 
explored  to  discover  adhesions.  With  a  florid  peritonitis  simple  expos- 
ure to  the  air  may  cure  the  paralytic  ileus  or  the  feces  may  be  manipu- 
lated through  the  contracted  segment;  profuse  irrigation  with  heated 
serum  may  also  cure.     The  agglutinated  mass  of  intestines  was  resected 
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in  one  case,  the  patient  dying;  while  the  3  patients  treated  with  side- 
tracking anastomoses  all  recovered.  Canessa497  injected  10  liters  of 
oxygen  into  the  abdominal  cavity,  with  the  recovery  of  the  patient. 
The  therapeutic  use  of  pneumoperitoneum  was  referred  to  previously 
(p.  65).  Even  in  apparently  the  most  desperate  cases,  cautious 
surgical  intervention  may  prove  successful. 

SURGERY  OF  THE  INTRA-ABDOMINAL  VESSELS. 

Obliteration  of  the  Aorta.  Achard127  reports  3  cases  of  obliteration  of 
the  aorta,  thoracic  and  abdominal,  from  embolism  or  thrombosis.  The 
gravity  of  the  prognosis  commands  operative  intervention  at  once. 
Achard 's  cases  were,  however,  seen  too  late  for  operative  relief. 

Aneurysm  of  the  Hepatic  Artery.  Kading128  has  collected  43  cases  of 
extrahepatic  aneurysm  of  the  hepatic  artery  (all  fatal  except  one) 
and  4  cases  of  intrahepatic  aneurysm  (all  fatal).  Kading12s  and  Hog- 
ler1'29  have  each  added  a  case.  Hogler's129  summaries  show  that  an 
early  diagnosis  is  possible:  He  differentiates  the  pains  of  aneurysm 
from  those  of  gastric  ulcer  or  gall-stones;  hematemesis,  when  it  occurs, 
has  certain  characteristics.  Remissions  in  the  pain  occur.  The 
appearance  of  a  murmur  in  the  gall-bladder  region  at  the  time  of  a 
gastric  hemorrhage  suggests  an  aneurysm.  Ligation  of  the  artery  is 
the  only  efficient  method  of  treatment  and  Kehr  has  reported  one  suc- 
cessful case.  This  line  of  treatment,  recommended  by  Hagler,131  should, 
however,  be  considered  in  the  light  of  Behrend's130  experimental  work, 
which  was  stimulated  by  a  case  of  injury  in  which  a  severed  hepatic 
artery  was  tied  and  which  terminated  fatally.  When  repeated  in  animals 
the  interruption  of  the  circulation  invariably  resulted  in  an  acute  yellow 
atrophy  of  the  liver  with  large  areas  of  necrosis;  the  animals  gradually 
failed  and  all  succumbed  in  from  twenty-four  hours  to  five  days. 

In  over  50  per  cent,  of  the  cases  on  record  the  aneurysm  was  of 
mycotic  origin. 

Portal  Thrombosis.  A  case  of  portal  thrombosis  reported  in  a  child  of 
three  years  of  age  is  described  by  Smith.132  The  thrombosis  was  said 
to  be  of  infectious  origin  arising  in  connection  with  an  initial  infection 
of  the  respiratory  tract.  Portal  thromboses  are  rather  uncommon  in 
such  young  children. 

Obstruction  of  the  Hepatic  Veins.133  The  literature  on  the  subject  of 
obstruction  of  the  hepatic  veins  contains  about  30  cases.  A  study 
of  these  shows:  (1)  That  the  large  hepatic  trunks  may  be  invaded  by 
active  inflammatory  processes  in  the  liver;  (2)  inflammation  of  the 
peritoneum  and  pericardium  may  also  extend  backward  along  the  vena 
cava  and  ostia  of  the  hepatic  branches;  (3)  the  obstruction  may  result 
from  primary  inflammatory  processes  (phlebitis)  of  the  cava  and 
hepatic  veins;  and  (4)  from  primary  thrombotic  processes.  The  last 
may  occur  in  the  absence  of  any  evidence  pointing  to  any  preexisting 
inflammation. 

In  only  two  of  all  of  the  reported  cases  was  it  possible  to  suspect 
the  presence  of  this   condition   during    life;    in   the   others  it  was  a 
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postmortem  finding.  Several  writers  suggest  that  the  lesion  is  a 
pathological   curiosity  not  possible  of  differentiation  from  obstructive 

lesions  in  the  branches  or  trunk  of  the  portal  vein.  The  diagnosis 
usually  made  is  hepatic  cirrhosis.  The  clinical  and  physical  signs 
include  enlargement  of  the  liver;  convex  liver  surface  with  increased 
resistance;  rounded,  tender  edge  on  pressure;  and  an  ascitic  transudate. 
These  positive  signs  are  balanced  by  the  want  of  any  evidence  of 
disease  of  the  liver  parenchyma;  there  is  neither  chylnria  nor  cholemia 
and  the  urine  contains  no  excess  of  urobilin.  If  all  sources  of  hepatic 
enlargement,  with  the  exception  of  venous  stasis,  can  be  eliminated 
the  differential  diagnosis  lies  between  (1)  cardiac  insufficiency,  (2) 
obstruction  of  the  vena  cava  above  the  ostia  of  the  hepatic  veins  and 
obstruction  of  the  hepatic  veins. 

Aneurysm  of  the  Splenic  Artery.134  The  literature,  as  reported  by 
Hogler,134  contains  10  cases  of  aneurysm  of  the  splenic  artery,  all  of 
which  were  discovered  postmortem.  Hogler  succeeded  in  making  the 
diagnosis  in  one  of  his  patients  during  life;  the  diagnosis  was  apparently 
made  upon  the  presence  of  a  systolic  murmur  heard  above  a  pulsating 
tumor  lying  in  the  left  upper  abdomen;  roentgenoscopy  yielded  valuable 
information. 

Gas  Cysts  of  the  Abdomen.135-139  Gas  cysts  of  the  abdomen  have  long 
been  known  to  occur  in  animals,  particularly  in  the  hog.  Since  Bang 
published  the  first  description  of  these  lesions  in  the  human  subject  in 
1876,  66  cases  have  been  described  in  the  literature.  The  lesions  have 
a  characteristic  appearance:  The  cysts  may  occur  generally  through- 
out the  abdomen,  multiple  disseminated,  most  commonly  in  the  small 
intestine,  mesentery  and  omentum,  varying  in  size  from  the  head  of 
a  pin  to  a  plum,  and  containing  an  odorless,  non-irritating  gas.  Occa- 
sionally the  cysts  are  grouped  into  masses  the  size  of  one's  fist  and 
cause  pressure  on  the  surrounding  viscera.  Palpation  gives  a  crackling 
similar  to  that  of  a  tissue  emphysema.  The  various  descriptions  of 
the  size,  location  and  character  of  the  cysts  are  considered  by  Tuffier 
and  Letulle135  to  be  due  to  the  fact  that  the  observers  have  encountered 
the  disease  at  different  stages.  There  are  changes  in  the  wall  of  the 
intestine  which  indicate  the  presence  of  long-standing  inflammation. 
In  all  cases  it  is  noted  that  the  cysts  lie  in  definite  relation  to  a  lymphatic 
vessel  which  has  been  partially  or  totally  obliterated. 

Letulle136 137  believes  that  the  cysts  have  their  origin  in  an  obstruc- 
tion to  the  lymphatic  flow  produced  by  some  obliterating  lymphangitis 
which  is  part  of  a  rather  generalized  larger  inflammatory  process. 
The  origin  of  the  gas  is  not  so  clear  and  it  is  assumed  to  be  either  of  an 
infectious  or  mechanical  nature. 

There  is  no  characteristic  symptomatology,  the  condition  being,  up 
to  the  present,  always  an  accidental  finding.  Gastro-intestinal  dis- 
turbances, such  as  nausea,  vomiting,  diarrhea  and  acute  intestinal 
obstruction,  have  been  produced  by  the  mechanical  action  of  the  cysts. 
Of  the  cases  collected  by  Lenormant,519  21  were  diagnosticated  at 
autopsy  and  36  at  operation,  and  it  is  the  belief  of  Moreau519  that  only 
through  the  use  of  the  x-ray  can  the  condition  be  identified  before 
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operation.  It  is  interesting  to  note  that  the  condition  is  frequently 
associated  with  other  gastro-intestinal  lesions,  particularly  ulcer  of 
the  stomach. 

Juaristi  and  Arraiza140  have  found  similar  cystic  conditions  in  the 
omentum  of  a  child  of  four  years  which  they  believe  were  of  fetal  origin. 

Hoffman141  reports  a  case  of  a  large  chyle  cyst,141 143  and  has  found 
4  others  in  his  hospital  records.  He  explains  them  as  cystic  hem- 
angiomas, tumors  connected  with  malformations.  The  case  of  chylous 
ascites  reported  in  the  literature  are  said  by  Hendricks142  to  have  most 
often  been  due  to  malignant  disease. 
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Torsion  of  the  Omentum.144  Quite  a  number  of  cases  of  torsion  of  the 
omentum  have  accumulated  in  the  literature.  Bookman,145  in  1915, 
was  able  to  find  131  cases;  since  then  cases  of  this  rather  uncommon 
lesion  have  been  constantly  reported.  The  best  classification  is  that 
of  Payr: 

Torsion  without  coexisting  hernia: 

(a)  Of  the  omentum  only. 

(b)  Of  the  omentum  and  adherent  viscera. 
Torsion  with  coexisting  hernia: 

(a)  Of  the  intra-abdominal  portion  only. 
(6)  Of  the  hernial  portion  only. 

(c)  Complicated  cases. 

1.  Involving  both  portions. 

2.  Either  type  associated  with  retrograde  incarceration. 
The  simpler  classification  of  Corner  and  Pinches498  is  the  following: 

1.  Torsion  purely  abdominal  with  no  hernia. 

2.  Torsion  purely  hernial:  this  is  the  type  commonly  recognized 
as  a  strangulated  omental  hernia  but  which  is  truly  a  torsion. 

3.  Abdominal  torsion  complicating  hernia.  This  is  by  far  the 
largest  group  and  is  the  type  usually  referred  to  as  a  torsion  of  the 
omentum. 

Block  and  Darmsteter144  point  out,  as  a  distinguishing  point  of  the 
history,  the  nature  of  the  onset:  There  is  a  progressive  augmentation 
of  symptoms  by  a  series  of  sharp  steps  or  jumps,  with  intervals  of 
varying  length. 

The  operative  mortality  in  uncomplicated  cases,  according  to  good 
authorities,  ought  to  be  nil,  the  technic  of  the  operation  is  compara- 
tively simple.  The  post-operative  course  can  be  very  stormy.  In  the 
series  of  89  cases  collected  by  Wildenskov,146  the  mortality  was  4.5 
per  cent,  exclusive  of  the  3  per  cent,  of  fatalities  explained  by  other 
causes. 

Aimes147  emphasizes  the  importance  of  inflammatory  lesions  of  the 
omentum  as  a  cause  for  general  debility  and  emaciation.  The  clinical 
picture  may  simulate  that  of  abdominal  carcinoma  even  to  the  demon- 
stration of  a  palpable  mass. 
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Rupture  of  the  Mesentery.  T)ul)s,4s  reports  2  cases  of  isolated  rup- 
ture of  the  mesentery  from  abdominal  contusion,  with  fatal  outcome 
in  1  of  the  cases.  The  other  patient  recovered  after  resection  of  the 
stretch  of  mesentery  involved  with  the  corresponding  segment  of 
attached  intestine.  The  first  patient  had  recovered  after  suture  of 
the  tear  in  the  mesentery,  and  seemed  to  be  well  for  nine  months  except 
for  an  occasional  hematuria.  Then  he  developed  ileus  and  died ;  necropsy 
showed  circular  stenosis  of  the  stretch  of  intestine  corresponding  to 
the  injured  portion  of  the  mesentery. 

Mesenteric  Tumors.141'  lr'°  Solid  tumors  of  the  mesentery  are  not  of 
frequent  occurrence.  In  1897,  Harris  and  Herzog  were  able  to  collect 
56  cases  from  the  literature.  Since  then  isolated  cases  have  continued 
to  appear  in  the  literature  so  that  now  there  are  approximately  100 
cases  on  record.  In  the  57  mesenteric  tumors  collected  by  Harris  and 
Herzog,  16  were  diagnosed  as  carcinoma,  15  lipoma,  7  sarcoma,  6 
fibroma;  the  diagnosis  in  the  remainder  was  either  mixed  type  or  indefi- 
nite. According  to  Bowers,  lipoma  is  most  common,  and  fibroma  least 
common.  In  Vance's  collection  there  are  2  specimens  recorded  as  lym- 
phosarcoma and  1  as  a  small  round-cell  sarcoma.  Royster  reported,  in 
1911,  2  cases  of  round-cell  sarcoma  of  the  mesocolon. 

There  is  nothing  distinctive  in  the  history  of  the  subjective  symp- 
toms to  suggest  the  diagnosis.  Objectively  the  patient  is  weak, 
anemic,  and  has  lost  in  weight  recently.  The  abdomen  harbors  a 
tumor  more  or  less  centrally  placed,  nodular  and  freely  movable. 
This  free  mobility  is  the  most  important  single  sign.  It  is  said  that 
no  other  abdominal  tumor  possesses  it  to  the  same  degree.  If,  in 
addition,  the  presence  of  a  loop  of  intestine,  passing  over  the  mass 
can  be  demonstrated,  which  cannot  be  displaced  and  which  main- 
tains a  fixed  relationship  to  the  tumor  through  several  examinations, 
a  presumptive  diagnosis  of  mesenteric  tumor  is  warranted.  In  the 
differential  diagnosis,  confusion  has  existed  with  cysts  of  the  ovary  or 
pancreas,  tumors  of  the  liver,  enlargements  and  displacements  of  the 
kidney,  hydrops  of  the  gall-bladder,  and  growths  of  the  bowel  itself. 
From  a  practical  viewpoint,  the  important  thing  is  the  recognition  of 
the  presence  of  a  tumor  and  its  prompt  removal. 

The  mortality  following  operations  for  solid  tumors  of  the  mesen- 
tery, with,  or  without,  resection  of  the  intestine,  is  high.  In  a  series 
of  27  cases,  collected  by  Vance,  there  were  16  recoveries  and  11  deaths— 
a  mortality  of  41  per  cent.  Unquestionably,  the  mortality  is  higher 
in  those  instances  in  which  the  tumor  proves  to  be  malignant  than  in 
the  benign  forms  of  fibroma  and  lipoma  which  make  up  the  greater 
number  of  the  reported  cases.  The  surgical  procedure,  whether  enu- 
cleation alone  or  the  latter  combined  with  intestinal  resection,  cannot 
be  determined  until  the  tumor  is  exposed.  Resection  adds  to  the 
operative  risk,  and  should  be  avoided  whenever  possible.  In  those 
cases  in  which  the  tumor  bulges  the  mesentery  chiefly  on  one  side  and 
the  overlying  gut  is  consequently  displaced  laterally,  it  may  be  possible 
to  enucleate  the  growth  without  dangerous  interference  with  the  blood 
supply.     If  the   overlying  gut  is  more  centrally  placed,   the  tumor 
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bulging  both  leaves  of  the  mesentery  equally,  or  if  the  gut  is  adherent 
to  the  growth  at  its  wall  or  involved  in  the  process,  resection  should 
proceeded  to  at  once.  Successful  cases,  where  enterectomy  was  com- 
bined with  the  removal  of  a  mesenteric  sarcoma,  have  been  reported 
by  Harris  and  Herzog,  Sawyer,  Mathews,  and  others.  Bigelow  and 
Forman149  and  Judd150  and  McVay,  from  whose  papers  most  of  this 
information  is  taken,  each  add  a  case  of  sarcoma  to  the  list. 

Mesenteric  Lymphadenitis.151-154  Wilensky151  calls  attention  to  the  fact 
that,  similarly  to  the  lymph  nodes  of  the  neck  or  other  exposed  regions 
of  the  body,  those  of  the  mesentery  are  prone  to  undergo  pathological 
changes  which  vary  from  a  simple  inflammatory  hyperplasia,  with 
and  without  abscess  formation,  to  the  tuberculous  cases,  which,  per- 
haps, in  this  region,  are  better  known.  The  value  of  the  observation 
lies  in  the  fact  that  the  clinical  pictures  of  acute  conditions  in  the 
mesenteric  lymph  nodes  mimic  those  of  acute  surgical  emergencies  for 
which  operation  is  imperative.  In  most  of  the  cases  which  Wilensky151 
has  had,  this  error  in  diagnosis  was  made  and  the  patients  were  operated 
upon  for  acute  appendicitis;  it  is  possible  that  an  actual  error  is  not 
present  here  inasmuch  as  the  portal  of  entry  of  the  infection  is  most 
probably  the  lymphadenoid  tissue  of  the  appendix,  and  the  removal  of 
the  organ  probably  aided  in  the  extremely  rapid  disappearance  of  the 
symptoms. 

The  abscess  cases  are  those  which  go  on  to  a  further  stage.  The 
postoperative  courses  of  these  cases  may  be  marked  by  further  surgical 
emergencies  of  which  intestinal  obstruction  is  the  commonest.  Wilen- 
sky153 points  out  that  if  the  abscesses  attain  extraordinary  propor- 
tions, the  extent  of  the  permissible  manipulations  may  be  insufficient 
to  determine  the  exact  cause  and  probably  many  of  these  go  down 
on  the  records  as  having  been  due  to  appendicular  inflammations. 

Gehrels154  finds  that  primary  tuberculosis  of  the  mesenteric  lymph 
nodes  is  not  so  well  known  as  the  secondary  form  in  spite  of  its  great 
importance.  The  glands  involved  are  usually  those  in  the  ileocolic 
junction  and  the  bovine  type  of  the  bacillus  is  the  common  organism. 
The  most  important  clinical  complication  is  ileus.  This  form  of  tuber- 
culosis is  more  amenable,  according  to  Gehrels,154  to  good  medical 
treatment  than  most  other  forms,  and  surgical  excision  is  indicated 
only  when  the  former  has  failed.  The  medical  therapy  includes: 
Forced  feeding,  change  of  climate,  artificial  heliotherapy  and  deep 
roentgenotherapy. 

Retroperitoneal  Perirenal  Lipomas.155  4"  Retroperitoneal  perirenal 
lipomas155  arising  from  the  normal  fatty  capsule  of  the  kidney  attain 
enormous  size  and  constitute  a  class  of  probably  the  largest  solid 
abdominal  tumors.  The  tumors  are  variously  reported  as  lipoma, 
myxoma,  myxolipoma,  myxofibrolipoma,  myxosarcolipoma,  etc.  Hirsch 
and  Wells499  group  all  of  these  growths  under  the  general  name  of  fibro- 
1  ipo-myxo-sarcoma. 

The  etiology  of  the  perirenal  tumors  of  this  group  is  now  known. 
They  are  much  more  frequently  seen  in  women  (70  per  cent.).  The 
subjective  symptoms  are  astonishingly   few.     The  diagnosis   is  made 
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with  difficulty,  but  should  be  always  thought  of  in  the  presence  of  any 
enormous  tumor  springing  from  either  loin. 

The  treatment  is,  of  course,  surgical.  The  approach  is  made  best 
through  the  loin  and  the  excochleation  of  the  tumor  is  always  rather 
easily  done.  Recurrences  are  very  common.  The  use  of  the  x-ray 
or  radium  has  been  found  effective  in  preventing  a  recurrence  of  the 
growth. 

Retroperitoneal  Sarcoma.  The  best  resume  of  this  subject,  up  to 
the  present  report  of  Trout  and  Meekins,i;>fi  is  that  of  Steele  published 
in  1904.  Retroperitoneal  sarcoma  is  not  very  uncommon  and  occurs 
most  commonly  during  the  first  and  from  the  fourth  to  the  sixth  decades. 
The  course  of  the  disease  is  comparatively  brief  and  averages  eight 
and  one-half  months  from  the  time  first  noticed.  It  arises  most  com- 
monly iu  the  lateral  portions  of  the  abdomen,  more  commonly  on 
the  right  side.  The  tumor  is  usually  lobulated,  encapsulated,  and 
prone  to  degeneration  in  its  early  stages.  Metastases  occur  in  about 
one-third  of  the  cases  and  are  most  often  found  in  the  liver  and  lung. 
The  symptoms  are  indefinite,  including  vague  gastric  disturbances,  and 
depend  on  the  site  and  relation  of  the  growth  to  neighboring  viscera. 

Trout  and  Meekins156  have  collected  the  cases  since  1904  and  have 
found  12.  They  refer  to  the  work  of  Burnam  who  has  had  some  very 
successful  results  in  treating  these  sarcomata  with  huge  doses  of  radium. 
Trout  and  Meekins156  are  so  impressed  with  his  results  as  to  question 
whether  radium  is  not  superior  to  surgery  for  the  treatment  of  these 
tumors.  Possibly  a  combined  use  of  surgery  and  radium  irradiation 
may  ultimately  be  the  ideal  method. 

THE  STOMACH. 

Resection  of  the  Vagus  in  Stomach  Disease.  Bircher157  presents  evi- 
dence to  sustain  the  importance  of  the  neurotic  factor  in  stomach  dis- 
turbances, especially  in  the  development  of  gastric  ulcer,  and  proposes 
to  resect  the  vagus  nerves  innervating  the  body  of  the  stomach  and  the 
pylorus  in  order  to  eliminate  the  neurotic  element.  In  the  11  cases 
in  which  the  operation  was  done  there  have  been  surprisingly  good 
results.  The  noted  effects  include  arrest  of  the  hypersecretion  and 
spasm,  and  a  retention  of  the  motor  functions  to  approximately  the 
normal.  In  operating  the  cardia  is  not  molested,  as  disturbances  in 
this  region  are  rare;  but  three  or  four  fibers  of  the  vagus  on  the  upper 
margin  of  the  lesser  curvature  are  isolated,  torn  out  both  distally  and 
proximally  and  cut  across.  The  fibers  on  the  posterior  wall  are  reached 
through  the  great  omentum  between  stomach  and  colon.  It  seems  to 
the  reviewer  that  this  operation  ought  to  be  treated  with  a  great  deal 
of  circumspection. 

Operative  Treatment  in  Tabetic  Gastric  Crisis.  Holfelder158  accepts  the 
fully  established  assumption  that  the  cause  of  gastric  crises  in  tabes  is 
an  isolated  pathological  condition  of  the  sensory  nerves  of  the  stomach; 
the  symptoms  are  reflex  phenomena.  Destruction  of  the  sensory 
innervation  puts  an  end  to  the  crises;  this  can  be  done:    (1)  By  para- 
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vertebral  procain  injections  when  the  patient  is  debilitated.  The 
effect  is  immediate,  but  transitory;  but  the  procedure  can  be  repeated 
while  the  patient  gains  strength  for  (2)  the  Foerster  operation.  Opera- 
tion is  indicated  when  participation  of  the  vagus  can  be  excluded; 
the  latter  is  suspected  when  there  are  coincident  disturbances  of  the 
heart  and  larynx.  In  the  majority  the  sympathetic  fibers  in  connec- 
tion with  the  splanchnics  are  the  nerves  involved,  and  these  are  reached 
by  dividing  the  posterior  roots.  The  laminectomy  can  be  done  under 
local  anesthesia.  The  motor  function  of  the  stomach  is  paralyzed  by 
this  operation  and  a  gastroenterostomy  is  therefore  necessary. 

Cardiospasm.159-162  I  refer  to  this  subject  with  the  object  of  calling 
attention  to  the  Heller162  operation.  A  number  of  papers  this  year 
treat  of  this  subject  but  make  no  reference  to  this  procedure,  which 
applies  the  principle  of  the  Rammstedt  operation  for  pyloric  stenosis 
to  the  cardia. 

Gastrospasm.163 164  Roemer163  describes  three  varieties  of  gastrospasm : 
regional,  circumscribed  and  total.  These  can  be  differentiated  under 
the  fluoroseope.  Distinct  spasms  of  this  type  are  almost  always 
indicative  of  an  intrinsic  lesion. 

Congenital  Hypertrophic  Pyloric  Stenosis.166-185,  Downes166  reviews  a 
series  of  175  cases  of  congenital  hypertrophic  pyloric  stenosis  in  which 
the  Fredet-Rammstedt  operation  was  performed.  The  frequency  of 
this  illness  at  a  foundling  asylum  is  put  by  Hill170  at  5  to  1000.  The 
results,  judged  purely  from  a  statistical  standpoint,  are  disappointing; 
and  yet  a  study  of  the  records  brings  out  the  fact  that  the  mortality 
in  patients  coming  to  operation  in  four  weeks  or  less  from  the  date 
of  the  onset  of  symptoms  was  only  8  per  cent.  The  average  age  of 
this  group  was  nine  weeks,  with  a  history  of  symptoms  for  more  than 
five  weeks.  The  weight  averaged  six  pounds— a  loss  of  more  than 
two  pounds  each,  amounting  in  several  instances  to  more  than  one- 
third  the  body  weight. 

The  diagnosis  of  hypertrophic  pyloric  stenosis  is  based  on  the  history 
and  the  physical  findings.  Vomiting,  usually  forcible  in  character, 
is  the  first  sign  that  attracts  attention  to  the  disease.  Loss  of  weight, 
more  or  less  rapid,  according  to  the  severity  of  the  condition,  immedi- 
ately follows.  The  size  and  character  of  the  stools  vary  with  the 
amount  of  food  passed  through  the  pylorus.  When  the  abdomen  is 
inspected,  visible  peristaltic  waves  situated  in  the  epigastric  region 
and  passing  from  left  to  right  may  be  seen  in  practically  every  case. 
By  deep  palpation,  the  so-called  "tumor"  consisting  of  the  hyper- 
trophied  pylorus  may  be  felt  to  the  right  and  above  the  umbilicus,  or 
at  times  high  up  under  the  liver  or  even  in  the  middle  line  just  below 
the  ensiform.  The  tumor  varies  in  size  from  the  terminal  phalanx  of 
the  little  finger  to  that  of  the  thumb,  and  gives  an  almost  cartilaginous 
sensation  to  the  finger,  even  through  the  abdominal  wall. 

The  question  of  feeling  the  tumor  in  these  cases  has  given  rise  to 
no  end  of  discussion.  Undoubtedly,  there  is  a  certain  knack  to  the 
procedure;  and  Downes166  believes  that  it  is  extremely  important  to 
develop  the  ability  to  feel  the  tumor  in  these  cases,  as  its  presence  is 
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conclusive  evidence  of  the  disease.  To  resort  to  the  roentgen  ray  as 
a  means  of  diagnosis  in  the  average  case  of  pyloric  stenosis  is  not 
warranted. 

As  suggested  by  I  loll,  medical  treatment  is  justified  for  a  period 
of  from  seven  to  ten  days,  providing  the  baby  does  not  lose  more  than 
20  per  cent,  of  its  body  weight  during  this  time.  If  at  the  end  of 
this  period  the  weight  has  become  stationary  and  there  is  a  general 
improvement  in  the  other  symptoms,  this  form  of  treatment  may  be 
continued,  always  bearing  in  mind,  however,  that  even  though  the 
infant  seems  to  be  making  satisfactory  progress  there  may  be  a  sudden 
relapse.  If  so  the  case  should  then  be  considered  as  surgical  and 
operation  advised.  If,  on  the  other  hand,  there  is  no  improvement 
under  medical  care,  or  if  the  improvement  is  unsatisfactory,  in  that 
the  baby  is  better  one  day  and  worse  the  next,  so  that  at  the  end  of 
from  a  week  to  ten  days  the  sum  total  is  that  the  baby  is  worse,  the 
ease  belongs  to  the  severe  group,  and  immediate  operation  is  indicated. 
The  abdomen  is  opened  through  an  upper  right  rectus  incision  from 
one  and  a  half  to  two  inches  in  length.  The  tumor  is  then  grasped 
between  the  thumb  and  index  finger,  and  a  longitudinal  incision  varying 
from  one  and  a  quarter  to  one  inch  in  length,  according  to  the  size 
of  the  tumor,  is  made  at  about  the  junction  of  the  upper  and  middle 
thirds.  This  incision  should  start  just  proximal  to  the  duodenum 
and  should  involve  only  about  one-half  the  estimated  thickness  of  the 
muscular  layer.  By  gently  spreading  a  pair  of  small,  straight  forceps 
inserted  into  the  center  of  the  incision,  the  undivided  portion  of  the 
muscle  tears,  exposing  the  mucous  membrane,  and  by  continuing 
this  blunt  dissection  the  division  is  carried  down  along  the  line  of 
cleavage  to  the  duodenal  ring  and  well  up  on  the  stomach.  The  sepa- 
ration of  the  muscular  from  the  mucosal  layer  should  be  sufficiently 
complete  to  permit  the  mucosa  to  protrude  freely  from  the  wound. 
Great  care  is  necessary  at  the  duodenal  end  of  the  tumor  and  complete 
division  should  not  be  made  with  the  knife.  The  tendency  to  bleed 
is  not  great  except  in  babies  over  ten  weeks  old.  Downes166  makes 
no  attempt  to  cover  the  mucosa. 

Feeding  is  begun  one  hour  after  operation.  At  first,  from  one  to 
two  teaspoonfuls  of  water,  alternated  with  a  similar  amount  of  diluted 
breast  milk,  is  given  and  gradually  increased  until  the  fifth  day,  when 
the  child  should  be  receiving  almost  its  normal  caloric  requirements. 
[Feeding  should  be  supervised  by  an  expert  pediatrician— Reviewer.] 

Goldbloom  and  Spence167  have  analyzed  the  cases  reported  by  Downes. 
Of  163  children,  131  recovered  and  32  died,  a  mortality  of  19.63  per 
cent.  They  assume  that  the  operation,  per  se,  is  the  least  important 
factor  in  the  mortality;  the  condition  of  the  baby  at  the  time  of  opera- 
tion is  the  most  important  factor.  Fourteen  babies  died  in  collapse 
in  from  one  to  three  days  after  operation,  and  5  died  from  general 
peritonitis.  One  child  died  of  post-operative  hemorrhage  on  the 
third  day  after  operation.  The  remaining  11  deaths  w?ere  from  maras- 
mus and  occurred  in  from  three  to  twenty-five  days  after  operation 
In  all  cases,  then,  except  the  7  in  which  death  was  due  to  some  com- 
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plication,  the  fatal  result  is  attributed  to  a  state  of  inanition  existing 
at  the  time  of  operation.  The  mortality  in  artificially-fed  babies  is 
more  than  three  times  that  in  breast-fed  babies.  In  infants  weighing 
seven  pounds  or  less,  the  mortality  was  more  than  three  and  one-half 
times  as  great  as  in  those  who  weighed  over  seven  pounds.  The  mor- 
tality increases  in  direct  proportion  to  the  amount  of  weight  lost  previous 
to  operation.  The  mortality  for  breast-fed  infants  who  had  vomited 
for  less  than  four  weeks  and  who  had  lost  less  than  20  per  cent,  of  their 
best  weight,  is  almost  nil. 

The  chief  operative  accidents  include  hemorrhage  and  opening  of 
the  duodenum;  these  are  usually  avoidable  when  the  operation  is  done 
by  a  skilful  surgeon. 

Dean  Lewis168  and  Hill170  have  each  done  gastroenterostomy  for  their 
cases,  but  both  of  these  men,  as  well  as  Ransohoff,  now  endorse  the 
Rammstedt  operation.  Evidently  this  operation  has  come  to  stay 
permanently. 

Strauss180  has  treated  153  cases  of  congenital  pyloric  stenosis,  having 
operated  upon  107,  with  3  deaths;  the  remaining  56  cases  were  treated 
medically.  He  insists  upon  z-ray  examination  in  every  case  (a  small 
amount  of  bismuth  is  placed  in  mother's  milk  for  this  purpose);  if 
from  70  to  80  per  cent,  of  the  stomach  content  goes  through  the  pylorus 
in  four  hours,  the  case  will  recover  by  medical  treatment,  irrespective 
of  clinical  symptoms  or  the  presence  of  a  tumor.  If  less  than  70  per 
cent,  goes  through,  an  indication  for  operation  exists.  Strauss  believes 
that  the  Rammstedt  operation,  as  commonly  done,  ought  to  yield  a 
mortality  ranging  from  30  to  50  per  cent,  because  it  does  not  release 
the  obstruction  sufficiently.  Strauss  prefers  his  operation  which  is 
a  reconstructive  pyloroplasty. 

Graham182  has  done  the  Rammstedt  operation  in  an  adult  who  was 
suffering  from  pylorospasm  and  in  whom,  at  operation,  the  pylorus 
was  found  thickened  and  cartilaginous,  with  the  lumen  almost  obliter- 
ated.    A  good  result  was  obtained. 

Gastric  and  Duodenal  Ulcer.183-242  501 502  The  investigation  reported  by 
Reeves184  shows  that  the  anatomical  arrangements  of  the  arteries  along 
the  lesser  curvature  of  the  stomach  and  throughout  the  first  inch  of 
the  duodenum  are  such  that  the  arteries  are  predisposed  to  throm- 
bosis. The  plexus  of  vessels  in  the  submucosa  on  the  lesser  curvature 
is  made  up  of  much  smaller  and  longer  arteries  without  as  free  anasto- 
moses as  in  other  regions  of  the  stomach.  The  branches  from  this 
plexus  run  a  very  tortuous  course  to  enter  the  mucosa.  The  resistance 
offered  to  the  blood  stream  is  constantly  greater,  and,  as  a  result,  the 
blood  current  is  slower  as  it  enters  the  small  arteries  of  the  mucosa. 
The  submucous  plexus  of  arteries  in  the  first  inch  of  the  duodenum 
is  made  up  of  relatively  few  vessels  in  comparison  with  other  parts  of 
the  duodenum.  They  are  small  and  do  not  anastomose  freely;  they 
give  off  branches  to  the  mucosa  some  of  which  simulate  the  gastric 
type  of  spiral  artery.  The  rather  limited  blood  supply  and  the  gastric- 
type  of  artery  predispose  to  thrombosis.  Since  the  vessels  are  more 
liable  to  be  occluded  by  emboli,  it  is  reasonable  to  suppose  that  they 
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are  an  important  factor  in  the  production  of  ulcer  by  hematogenous 
infections.  Reeves1*1  submits  the  hypothesis  that,  possibly,  slight 
deviation  from  the  normal  may  contribute  to  peptic  ulcer. 

Gastric  and  Duodenal  Ulcers  in  Children.  Theile188  states 
that  gastric  and  duodenal  ulcers  in  children  are  not  unknown  and 
occur  much  more  frequently  than  is  realized.  Of  1248  eases  of  ulcers 
of  the  gastro-duodenal  tract  in  children  under  sixteen,  collected  from 
the  literature,  there  were  119  gastric  ulcers  and  185  duodenal  ulcers. 
Of  these  cases,  89  were  in  boys,  98  in  girls;  in  01  cases  the  sex  was  not 
mentioned.  Theile  has  done  a  pyloric  resection  in  a  two-year-old  girl, 
with  good  results;  this  ought  to  have  the  effect  of  increasing  the  con- 
fidence in  this  operation  in  those  quite  young.  Tuberculous  and 
uremic  ulcers  and  those  in  the  newborn,  give  the  least  promise  of  success 
after  operation.  In  typical  marantic  ulcers  in  infants,  the  prognosis  is 
very  unfavorable. 

Gastric  and  Duodenal  Ulcer  in  Adults.  Moynihan185  believes 
that  gastric  ulcer  is  essentially  a  secondary  disorder.  One's  first 
efforts  ought  to  be  directed  toward  finding  the  primary  source  wThich, 
according  to  Moynihan,  most  probably  lies  within  the  abdomen  or 
buccal  cavity.  Hurst186  believes  that  the  association  of  chronic  appendi- 
citis with  both  acute  and  chronic  gastric  and  duodenal  ulcer  is  too 
common  to  be  a  coincidence,  and  notes  a  greatly  diminished  tendency 
to  relapse,  especially  of  acute  ulcers,  following  the  removal  of  the 
appendix  in  cases  in  which  the  ulcer  was  not  disturbed.  Scargill187 
agrees  with  this  viewpoint. 

The  symptomatology  of  ulcer  can  be  grouped  in  accordance  with 
its  reference  to  (1)  pain,  (2)  disturbed  function,  (3)  hemorrhage,  (4) 
perforation,  (5)  disturbances  in  other  organs,  and  (6)  resulting  anatom- 
ical deformities  of  the  stomach,  Schutz190  regards  the  periodicity  of  the 
symptoms  of  duodenal  ulcer  as  a  characteristic  feature  of  great  value 
in  its  differential  diagnosis.  The  condition  of  the  patient  during  the 
remission  in  the  gastric  and  duodenal  types  varies  widely;  with  duo- 
denal ulcer  the  patients  are  often  entirely  free  from  subjective  symptoms, 
whereas  with  gastric  ulcer  dyspeptic  symptoms  very  frequently  persist 
during  the  periods  of  remission. 

Two  facts  have  gradually  impressed  themselves  on  Cheney:189  (1) 
A  typical  history  does  not  always  mean  ulcer,  and  (2)  ulcer  may  exist 
even  though  the  history  does  not  correspond  to  the  usual  type.  These 
facts  cannot  be  emphasized  too  strongly.  The  important  point  is 
that  in  the  present  state  of  our  knowledge  the  history  serves  but  the 
purpose  of  attracting  attention  to  the  stomach  as  the  probable  seat  of 
the  trouble.  The  diagnosis  is  then  made  by  other  more  decisive  and 
satisfactory  means. 

In  times  past  all  clinicians  have  depended  much  for  diagnosis  on 
the  analysis  of  the  stomach  contents.  Echoes  of  this  custom  are  still 
heard  in  the  communications  of  Reinhardt,194  Meunier,193  McClure  and 
Reynolds195  and  in  the  various  association  discussions.  These  labora- 
tory examinations,  however,  have  practically  lost  all  of  their  importance 
as  diagnostic  aids.     The  danger  here  lies  in  the  fact  that  the  delegation 
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of  these  facts  to  very  unimportant  positions  in  the  diagnosis  may  be 
so  complete  as  to  result  in  their  being  dispensed  with  altogether  for 
any  purpose  whatsoever.  The  information  derived  from  these  sources, 
however,  is  really  of  great  importance  and  should  be  carefully  deter- 
mined in  each  individual  case.  With  the  exception  of  pain,  almost  the 
entire  symptomatology  is  due  to  disturbances  of  physiology,  both  in 
the  secretory  and  motor  function,  and  the  satisfactory  explanation  of 
the  coarser  and  finer  differences  in  each  individual  case  is  frequently 
only  determinable  upon  the  variations  of  the  several  functions  from 
their  established  normal;  the  estimations  of  these  variations  can  be 
determined  quantitatively.  As  pointed  out  on  another  occasion  the 
determination  of  the  beneficial  effect  of  any  operation,  or  line  of  medical 
treatment,  is  also  measurable  and  comparable  in  subsequently  repeated 
estimations  of  function;  and  when  in  the  post-operative  course,  pro- 
longation of,  or  renewal  of,  symptoms  occurs,  it  is  possible  frequently 
to  interpret  the  latter  in  the  light  of  any  associated  disturbance  of 
function. 

The  method  of  roentgenological  investigation  has  been  gradually 
developed  during  the  past  decade  until  now  it  has  become  indispensable; 
and  in  no  case  of  suspected  ulcer  should  a  conclusion  be  reached  with- 
out its  aid.  This  roentgenographic  evidence  is  of  great  value,  but 
only  when  taken  in  connection  with  that  obtained  by  other  methods. 
Taken  alone,  it  is  worse  than  worthless,  because  it  is  misleading  and 
confusing.  McClure  and  Reynolds195  corroborate  the  view-point  of 
Cheney.189  Cases  occur  in  which  either  the  presence  of  an  ulcer  is 
not  diagnosed  or  in  which  its  presence  or  absence  cannot  be  definitely 
decided  except  at  exploratory  operation.  In  certain  cases  the  ar-ray 
findings  are  of  such  a  confusing  nature  as  to  make  imperative  their 
interpretation  in  the  light  of  the  clinical  facts,  so  that  it  is  obviously 
necessary  for  the  internist  to  become  familiar  with  roentgenographic 
data;  but  the  latter  being  a  highly  developed  specialty  a  certain  amount 
of  cooperation  must  be  practised,  consisting,  on  the  part  of  the  roent- 
genologist, of  the  accurate  description  of  the  elicitable  findings,  of  the 
portrayal  of  the  most  probable  conditions  which  they  represent,  and 
of  the  exclusion  of  artefacts,  and,  on  the  part  of  the  internist,  in  the 
integration  of  this  knowledge  into  the  subjective  and  objective  symp- 
tomatology. 

In  the  treatment  of  the  ordinary  ulcer  case,  surgeons  are  not  now 
so  ready  to  operate  as  formerly  and  many  grant  that  judgment  is 
required  as  to  the  need  of  surgery;  for  operation  always  produces  a 
damaged  abdomen  and  a  damaged  stomach  with  a  new  anatomy  and  a 
new  physiology;  it  is  followed  only  too  often  by  undesirable  sequelee; 
and  frequently  it  leaves  the  patient  relieved  for  a  time,  only  to  have 
him  return  later  with  a  recurrence  of  symptoms  which,  because  of  the 
surgical  damage,  may  be  more  difficult  to  treat  than  before. 

The  two  striking  emergencies  which  occur  in  gastric  and  duodenal 
ulcer  are  acute  perforation  and  profuse  hemorrhage.  In  acute  perfora- 
tion all  will  agree  that  the  earliest  possible  surgery  is  imperative.  In 
serious  acute  hemorrhage  Bastedo196  quotes  Moynihan  and  Lindberg  to 
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the  effect  that  surgical  measures  are  never  effective;  this  opinion  is 
almost  universal. 

Considering  all  the  possibilities  in  the  chronic  cases,  Bastedo198  feels 
that  surgery  in  an  ulcer  ease  must  not  be  too  lightly  resorted  to  because 
in  only  a  minority  of  the  cases  does  the  stomach  return  to  an  almost 
normal  state  of  functional  activity.  He  holds  with  Torek  that  "the 
treatment  of  ulcer  of  the  stomach  is  essentially  medical  and  not  surgical, 
and  that  it  is  only  certain  of  its  complications  or  sequela?  that  require 
surgical  intervention."  Bastedo196  considers  surgery  imperative  and 
medical  treatment  futile  in  the  following  conditions,  namely:  (1) 
Chronic  penetration  as  shown  by  the  radiograph;  (2)  palpable  indu- 
ration; (3)  adhesions  which  cause  distortion  of  the  stomach,  interference 
with  peristalsis  or  much  pain  during  the  digestive  period;  (4)  permanent 
hour-glass;  (5)  pyloric  stenosis;  (G)  repeated  copious  hemorrhages;  (7) 
conditions  which  suggest  that  an  ulcer  is  becoming  carcinomatous. 
Hursts'186  indications,  while  not  so  detailed,  practically  agree  with  these. 

The  majority  of  peptic  ulcer  cases  require  surgery  only  after  the 
failure  of  thorough  and  prolonged  medical  treatment.  Of  these  cases 
Bastedo  considers  those  surgical  which  continue  to  show:  (1)  Per- 
sistent or  recurring  hemorrhages  even  small  in  amount;  (2)  pain;  (3) 
nausea;  (4)  pylorospasm  of  such  persistence  as  to  simulate  pyloric 
stenosis;  (5)  inability  to  ingest  comfortably  the  ordinary  wholesome 
food  permitted  by  the  circumstances  of  the  patient,  this  making  the 
poor  patient  a  surgical  case  earlier  than  the  well-to-do  one;  (6)  inability 
to  ingest  comfortably  enough  food  to  maintain  nutrition  while  living 
a  normally  occupied  life;  (7)  recurrence  after  an  apparent  cure. 

As  indicated  in  previous  years  the  trend  of  thought  as  regards  treat- 
ment is  toward  the  abandonment  of  the  palliative  operations.  Moyni- 
han205  has  given  up  gastroenterostomy  because  the  results  are  not 
good  enough  for  modern  surgery ;  now  it  is  only  the  second  best  method 
(and  a  poor  second  at  that).  Excision  of  the  ulcer  with  gastroenter- 
ostomy, Moynihan205  believes  to  be  a  good  method,  but  he  regards 
partial  gastrectomy  as  the  method  which  gives  the  best  results,  pro- 
vided the  ulcer  is  suitable  for  operation  at  all.  Moynihan  makes  this 
preference  because  it  eliminates  any  chance  of  recurrence  of  the  ulcer 
[this  is  not  absolutely  so.— Reviewer];  it  results  in  a  complete  and 
immediate  freedom  from  all  gastric  troubles;  it  obviates  such  post- 
operative emergencies  as  hemorrhage  and  perforation  in  the  ulcer 
base;  and  it  banishes  the  danger— it  may  be  large  or  small,  but  it  cer- 
tainly is  real — of  a  cancerous  change  taking  place  in  the  base  of  the 
lesion.  Scargill187  and  Scargill  and  Flint187  corroborate  this  view- 
point. In  Borchgrevink's  report199  based  on  Bull's  cases  the  necessity 
for  resection  because  of  the  danger  of  cancerous  change  is  still  held 
somewhat  in  doubt;  but  almost  in  the  same  breath  it  is  added  that  it  is 
certain  that  in  many  cases  it  has  been  found  that  cancer  developed  in 
the  stomach  after  resection  for  ulcer.  The  probabilities  are  that  already 
at  the  primary  operation  carcinoma  had  existed.  Neilson'-13  makes  the 
observation  that  all  of  such  lesions  are  primarily  carcinomata,  and 
Wilensky  and  Thalhimer501  pointed  out  that  many  lesions  have  an 
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ulcer-like  morphology  which,  in  truth,  are  frank  carcinomata;  resection 
for  such  lesions  obviates  any  danger  of  the  retention  of  any  carcinoma- 
tous structure.  A  similar  criticism  can  be  made  of  the  statistics  reported 
by  Coffey.211 

Abadie208  declares  that  the  main  argument  against  gastrectomy  in 
apposition  to  palliative  operation,  especially  the  higher  mortality,  falls 
flat  now  that  the  comparative  harmlessness  of  gastrectomy  is  con- 
firmed. Experiences  in  the  various  countries  abroad  are  practically 
in  unanimity  with  this  view.  Pauchet's200  routine  custom  is  to  treat 
a  small  and  recent  gastric  ulcer  by  the  Balfour  method;  an  old  callous 
ulcer  is  extensively  resected  by  a  wide  gastropylorectomy.  A  similar 
attitude  is  becoming  prevalent  in  Italy:  Giorgacopulo218  believes  that 
resection  is  undoubtedly  the  operation  of  the  future;  its  only  disadvan- 
tage at  present  is  a  somewhat  higher  mortality  which  with  time  is 
constantly  being  decreased.  Katareff  and  Balmer214  present  the 
routine  custom  at  Bircher's  clinic  wdiere  the  best  approved  method  is 
a  wide  resection  of  the  ulcer-bearing  area  of  the  stomach  whenever 
ulcer  calls  for  any  surgical  treatment;  this  method  has  yielded  the  best 
results.  The  practice  of  resection  has  been  spread  to  the  duodenum 
by  von  Haberer.219  On  the  basis  of  an  experience  with  205  cases  of 
duodenal  ulcer,  he  has  become  more  and  more  inclined  to  the  radical 
method  as,  with  increasing  experience  and  with  an  improvised  technic, 
the  danger  has  been  reduced  to  a  minimum.  He  has  done  105  resec- 
tions of  duodenal  lesions,  55  pyloric  exclusions,  and  45  gastroenter- 
ostomies for  duodenal  ulcer;  in  the  first  series  of  cases  published  in  1918 
he  had  4  fatal  cases  in  4(3  resections  (8  per  cent.) ;  in  the  second  series  of 
59  resections  there  was  only  1  fatal  case  (2  per  cent,  mortality). 

At  the  First  National  Congress  held  in  Spain  last  year,  Urrutia215 
insisted  that  international  statistics  show  that  ample  resection  of  the 
stomach  does  not  have  a  much  higher  death-rate  than  simple  gastro- 
enterostomy, while  the  results  are  incomparably  better.  In  a  recent 
series  of  82  cases  of  resection  the  mortality  was  4.8  per  cent.;  in  a 
previous  series  of  117  cases  the  mortality  was  6.6  per  cent.,  while  it 
was  6  per  cent,  in  115  gastroenterostomies.  I  think  that  there  is 
something  altogether  wrong  about  the  high  mortalities  reported  by 
Gallart  and  Ribas216  for  stomach  resections;  they  have  had  mortalities 
ranging  from  20  to  30  per  cent.  In  none  of  the  best  American,  English, 
French  or  German  centers  is  the  mortality  anywhere  near  as  large. 

The  observations  of  Wendell223  on  the  post-operative  morbidity  of 
gastric  and  duodenal  ulcer  are  most  interesting.  His  collective 
statistical  records  show  an  average  of  50  per  cent,  of  symptomatic 
failures  after  operation  for  ulcer.  Hohlbaum224  takes  a  really  disheart- 
ening view  of  the  treatment  of  duodenal  ulcer  both  after  medical  and 
surgical  treatment.  While  there  is  much  truth  in  his  pessimism,  I 
am  quite  sure  there  is  also  a  certain  degree  of  exaggeration  of  the  actual 
unsatisfactory  side  of  ulcer  therapy.  In  this  regard  the  words  of 
Deaver226  are  very  true:  "There  are  no  hard  and  fast  rules  in  abdom- 
inal surgery.  Each  case  that  presents  itself  must  be  treated  along 
lines  that  give  promise  of  the  best  results.     .     .     Other  things  being 
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equal,  excision  of  the  ulcer,  or  resection  followed  by  gastroenterostomy 
is  the  procedure  of  choice.  However,  there  is  a  large  but  that  looms 
1 1 j >  to  modify  this  statement.  Other  things  rarely  are  equal,  and 
the  powers,  whichever  they  may  be,  that  afflict  humankind  with  peptic 
nicer  do  not  always  place  them  where  they  can,  without  great  difficulty, 
he  removed;  or,  as  sometimes  happens,  in  perforating  ulcers  the  surgeon 
is  spared  the  trouble  of  removing  them." 

Gastrojejunal  Ulcer.227-188  The  exact  etiology  of  gastrojejunal 
ulcer  still  remains  in  doubt.  In  this  connection  one  still  hears  quite 
a  good  deal  about  hyperacidity  as  a  cause  for  these  secondary  lesions. 
Terry2'-7  thinks  that,  in  all  probability,  the  principal  factor  is  the  diver- 
sion of  acid  chyme  into  a  part  of  the  intestine  which  has  less  neutraliz- 
ing power  than  the  duodenum.  The  other  factors  of  prime  importance 
are  trauma,  especially  from  retained  sutures,  anastomosis  clamps  and 
buttons,  and  infection.  Eusterman,228  speaking  from  the  Mayo  Clinic, 
puts  the  cause  of  this  lesion  largely  upon  some  error  in  technic,  or 
mechanical  defect  at  the  primary  operation;  in  one-third  of  the  Mayo's 
cases  retained  unabsorbable  suture  material  was  a  highly  probable 
factor.  Similar  views  were  most  prevalent  at  the  discussion  held  at 
the  meeting  of  the  Royal  Society  at  which  Paterson/31  and  others,  took 
part. 

Horsley233  naturally  finds  most  important  relations  between  jejunal 
ulcer  and  gastroenterostomy ;  without  the  latter,  the  secondary  ulcera- 
tion is  almost  never  found.  However,  jejunal  ulcer  does  occur  rarely 
in  the  absence  of  the  previously  mentioned  factors.  In  large  clinics 
it  is  estimated  that  the  jejunal  ulcer  follows  gastroenterostomy  in 
about  4  per  cent,  of  the  cases.  It  seems  reasonable  to  assume,  therefore, 
that  something  in  the  anatomy  and  physiology  of  the  gastroenter- 
ostomy or  in  the  new  relations  of  the  jejunum  and  stomach,  is  respons- 
ible for  the  new  ulcer.  For  every  case  of  jejunal  ulcer,  Horsley233 
believes  there  are  probably  more  cases  of  jejunal  hyperemia  which 
produce  symptoms.  For  these  reasons  Horsley233  favors  some  form 
of  pyloroplasty  at  the  primary  operation.  Terry,227  too,  favors  the 
latter  in  view  of  Van  Iloojen's  report.229 

W.  J.  Mayo234  puts  most  emphasis  on  the  use  of  absorbable  suture 
material  at  the  primary  operation;  it  is,  however,  somewhat  discon- 
certing to  know  that  even  with  this  refinement  there  is  no  immunity 
against  the  secondary  ulcerations.  Moynihan's220  experience  is  similar 
to  that  of  Mayo ;  a  lesser  number  of  these  lesions  are  found  when  absorb- 
able sutures  are  used.  The  ulcers  found  have  almost  always  been 
directly  in  the  suture  line.  In  all  of  Ochsner's235  cases,  a  sacculation 
has  been  said  to  exist  because  the  stoma  was  not  at  the  lowest  point; 
he  regards  the  suture  material  as  immaterial,  as  the  proportion  of 
cases  returning  to  him  in  whom  silk  was  used  for  the  suture  material, 
corresponds  to  that  of  the  Mayos;  the  agreement  is  significant. 

The  truth  of  the  matter  seems  to  be  that  when  a  gastrojejunal  ulcer 
occurs,  the  surgeon  has  really  produced  an  experimental  ulcer.  The 
etiological  factors  which  produced  the  original  ulcer  continued  to  be 
present  and  active.     Producing  the  trauma  to  the  bowTel  and  stomach, 
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using  silk  or  any  other  kind  of  suture  material  or  buttons  or  clamps, 
and  cutting  off  the  blood  supply  by  inverting  the  edges  of  the  bowel 
and  stomach  too  much,  furnish  the  ideal  conditions  for  producing  an 
ulcer  experimentally,  especially  when  the  etiological  factor,  whatever 
that  may  be,  is  still  present  in  the  body.237 

According  to  Eusterman,236  8  per  cent,  of  the  patients  at  the  Mayo 
Clinic  had  a  recurrence  of  symptoms  after  ulcer  operations  within 
the  first  year.  In  Sherrin's221  cases  the  symptoms  recurred  within  nine 
months  in  the  jejunal  ulcers,  and  within  twelve  months  in  the  gastric 
ulcers.  Pain  on  the  left  side  is  a  prominent  symptom.  In  all  of 
Sherrin's221  jejunal  ulcers,  penetration  had  occurred,  and  the  floor  of  the 
ulcer  was  either  mesocolon  or  colon;  in  5  of  these,  Sherrin  found  that 
perforation  had  taken  place  into  the  colon,  and  in  these  the  prominent 
symptoms  were  diarrhea  and  low  gastric  acidity.  Many  of  the  cases 
at  the  Mayo  Clinic  returning  with  supposed  relapses  of  the  original 
ulcer,  prove,  on  exploration,  to  have  gastrojejunal  ulcer,  with  the 
original  ulcer  healed. 

As  regards  the  surgical  method  of  treatment,  Sherren221  excises  the 
ulcer,  if  it  is  marginal,  and  removes  all  suture  material.  If  there  be 
contracture  of  the  opening,  the  stoma  is  reformed.  If  jejunal  ulcer 
is  present,  the  anastomosis  with  the  ulcer  is  excised  and  both  ends 
of  the  jejunum  are  implanted  separately  into  the  stomach.  W.  J. 
Mayo234  has  reoperated  in  some  cases  of  gastrojejunal  ulcer  in  which 
the  ulcer  had  previously  been  excised;  for  these  his  practice  now  is  to 
cut  off  the  gastroenterostomy,  to  close  the  openings  in  the  stomach 
and  jejunum,  and  to  make  a  pyloroplasty  after  the  method  of  Finney. 

Jejunocolic  Fistula.  Bolton  and  Trotter239  review  31  cases  of 
jejunocolic  fistula  (27  of  these  are  from  the  literature).  Symptoms  of 
jejunal  ulcer,  such  as  pain,  vomiting  or  bleeding,  may  precede  those 
of  the  fistula  or  a  symptomless  fistula  is  discovered  during  an  explo- 
ration for  the  relief  of  recurrent  ulcer  pains.  The  fistula,  which  may 
develop  as  early  as  a  few  weeks,  or  as  late  as  nine  years,  after  a  gastro- 
enterostomy, generally  manifests  itself  by  a  sudden  and  profuse  attack 
of  fecal  vomiting  and  diarrhea.  The  diarrhea  occurs  in  attacks  which 
alternate  with  periods  of  normal  movements.  Vomiting  occurs  with 
the  diarrhea,  but  may  be  absent,  occasional  or  induced  for  relief.  The 
vomitus  resembles  fecal  matter  or  has  only  a  sour  odor,  and  contains 
bile  and  pancreatic  ferments.  Eructations  of  foul  gas  are  common. 
A  tumor  may  be  palpable.  The  .r-ray  in  a  few  instances  gives  definite 
evidence  of  the  fistula  but  usually  the  findings  are  inconclusive.  Wast- 
ing and  inanition  generally  supervene  gradually. 

The  treatment  is  surgical.  The  most  satisfactory  procedure  is 
obliteration  of  the  fistula  without  interference  with  the  gastroenter- 
ostomy. To  secure  proper  closure  it  is  necessary  to  separate  jejunum 
and  colon,  and  if  this  is  impossible  it  may  be  necessary  to  excise  the 
gastroenterostomy  or  do  a  complete  resection  of  the  affected  parts. 
Six  of  the  27,  who  were  subjected  to  operation,  died;  2  of  these  were 
only  explorations. 

Cases  of  gastrocolic  fistula  are  reported  by  Firth238  and  by  Ware.197 
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Pyloeic  Exclusion.  Kotzenberg240  has  devised  a  simple  method 
of  doing  pyloric  exclusion  which  has  certain  resemblances  to  other 
previously  proposed  operations.  Between  clamps  the  stomach  is 
opened  at  the  pylorus;  only  the  mucosa  on  the  posterior  wall  is  cut 
away  in  a  narrow  strip  leaving  the  musculature  intact.  Each  end  is 
then  buried  by  a  purse-string  suture  of  the  mucosa  alone,  and  between 
the  cut  edges  of  the  anterior  wall  the  intact  posterior  musculature  is 
sutured. 

Sickman's241  method  is  the  following:  The  omenta  on  either  side 
of  the  pyloric  region  having  been  divided,  that  part  of  the  stomach  is 
elevated  on  a  long  knitting-needle  inserted  behind,  and  the  four  walls 
of  the  stomach,  as  they  are  suspended,  are  seized  in  a  single  long  clamp 
thus  grasping  all  walls  in  one.  The  stomach  walls  are  then  sutured 
together,  passing  the  needle  through  slits  in  the  clamp.  The  fold 
of  the  gastric  walls  above  the  clamps  is  then  sliced  off,  cauterized,  and 
hemorrhage  is  stopped.  The  stump,  consisting  of  the  four  squeezed- 
together  walls,  is  then  buried  by  drawing  the  serosa  on  either  side 
over  it.  The  roentgen  studies  made  some  time  after  operation  indi- 
cate a  permanent  occlusion. 

Internal  Herniation  after  Gastroenterostomy.  Moschcowitz 
and  Wilensky502  have  recognized  the  possibility  of  internal  herniation 
after  gastroenterostomy  as  illustrated  by  the  figures  which  come  from 
the  case  reported  by  Bryan242  this  year.  The  method  of  preventive  treat- 
ment advocated  by  Bryan242  shows  no  advantage  over  that  originally 
suggested  by  Moschcowitz  and  Wilensky:502  a  simple  suture  of  the  arti- 
ficially-made opening  behind  the  afferent  loop  to  the  parietal  perito- 
neum is  adequate. 

Management  of  Perforated  Gastric  Ulcer.  Burk523  describes 
the  method  which  he  has  employed  of  late  in  dealing  with  perforated 
gastric  ulcer.  Two  anchor  sutures  are  placed  on  opposite  sides  beyond 
the  infiltrated  Avail  of  the  ulcer.  The  two  threads  which  are  left  long 
are  drawn  out  through  the  abdominal  wall  and  tied  over  pads  of  gauze. 
By  this  means  the  surface  of  the  ulcer  is  pressed  tightly  against  the 
abdominal  wall  and  the  parietal  peritoneum,  thus  sealing  the  open 
ulcer  surface.  For  safety's  sake  a  drain  is  inserted.  The  sutures  are 
removed  on  the  tenth  day. 

Polypoid  Adenoma  of  the  Stomach.247-251  The  types  of  gastric  ade- 
noma which  are  found  are  described  by  Novak.247  Three  groups  may 
be  recognized: 

1.  Polypoid  adenoma,  either  single  or  multiple.  In  this  type  the 
interior  of  the  stomach  presents  one  or  more  polypoid  growths  arising 
from  the  mucosa.     As  many  as  300  have  been  reported  in  one  case. 

2.  The  so-called  "polyadenoma  en  nappe"  of  Menetrier.  This  is 
characterized  by  involvement  of  large  areas  of  stomach  wall,  measuring 
perhaps  as  much  as  10  or  12  cm.  in  diameter.  In  this  way  large  plaques 
are  produced  rather  than  isolated  polypoid  outgrowths. 

3.  The  adenoma  of  the  Brunner  gland  type  which  was  first  described 
by  Hayem  in  1897.  The  point  of  distinction  in  this  variety  is  that 
the  gland  tissue  of  the  tumor,  even  though  it  may  be  located  in  the 
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stomach  itself,  is  of  the  type  of  the  Brunner  glands  which  are  found 
normally  in  the  duodenum.     This  is  the  rarest  of  the  three  forms. 

Little  of  definite  nature  is  known  concerning  the  etiology  of  the 
disease.  It  is,  however,  commonly  believed  to  be  most  frequently  the 
result  of  a  chronic  gastric  catarrh.  Napp248  believes  that  it  is  especially 
apt  to  be  associated  with  the  atrophic  forms  of  chronic  gastritis.  While 
adenomas  of  the  stomach  may  apparently  remain  for  years  and  may 
cause  no  serious  symptoms,  it  is  generally  conceded  that  they  have  a 
strong  tendency  toward  adenocarcinomatous  degeneration. 

The  disease  is  essentially  one  of  advanced  life.  Most  of  the  reported 
cases  having  been  observed  in  persons  beyond  the  age  of  fifty  years. 
Perhaps  the  most  extensive  studies  of  the  disease  have  emanated  from 
pathological  institutes  and  have  been  based  on  specimens  found  at 
necropsy  on  patients  who  have  died  of  other  diseases.  This  is  indica- 
tive of  the  infrequency  with  which  the  clinical  diagnosis  is  made,  for 
there  are  no  distinctive  symptoms.  The  usual  manifestations  of  a 
chronic  gastritis  may  be  associated  with  severe  epigastric  pain,  more 
particularly  in  the  case  of  pedunculated  growths  which  may  even 
cause  pyloric  obstruction.  The  specimen  in  Dupuytren's  museum  is 
said  by  Michel249  to  show  a  polyp  10  cm.  long  which  had  partially 
traversed  the  pylorus  which  it  blocked.  In  the  more  marked  cases  of 
gastric  polyposis  the  roentgen  ray  may  be  of  value  in  diagnosis. 

Other  cases  of  polyp  of  the  stomach  have  been  reported  by  Ruggles250 
and  DuBray251  this  year. 

Carcinoma  of  the  Stomach.206-213-252-254  I  spoke  last  year  of  the  rela- 
tionship of  ulcer  to  carcinoma.  Nielson213  points  out  that  the  transi- 
tion of  ulcer  to  carcinoma  has  never  been  definitely  proved;  if  it  does 
occur  it  is  perhaps  so  rare  that  it  is  of  little  importance  as  regards  the 
treatment  of  simple  ulcers.  The  important  point  Nielson213  brings  out 
is  rather  to  determine  how  a  carcinoma  simulating  an  ulcer  can  be 
distinguished  from  an  ulcer  by  its  gross  appearance.  It  would  be  a 
great  step  in  advance  if  a  method  could  be  found  to  further  this  purpose. 

Pauchet252  ought  to  be  commended  for  the  care  he  takes  in  ade- 
quately preparing  his  patients  for  operation  for  cancer  of  the  stomach. 
It  is  a  practice  that  everyone  could  follow  to  advantage. 

Before  the  operation  he  has  the  teeth  cleaned  by  a  dentist,  the  gums 
painted  with  iodine  day  and  night  and  the  mouth  rinsed  with  hydrogen 
dioxide  to  prevent  parotitis,  thrush,  etc.  The  nose  is  also  disinfected 
with  an  antiseptic  oil,  morning  and  night,  an,d  the  patient  is  trained 
in  deep  breathing  through  the  nose,  and  is  accustomed  to  the  semi- 
sitting position.  The  stomach  is  rinsed  out  several  times  during  the 
preceding  two  days  to  train  the  patient  to  bear  the  passage  of  a  stomach 
tube;  and  if  there  is  obstruction  at  the  pylorus  he  gives  an  alkaline 
water  up  to  2  or  3  liters  a  day  by  the  drop  method  by  the  rectum,  by 
subcutaneous  injection  in  the  axilla  or  under  the  mamma?.  If  haste 
is  imperative  he  gives  intravenous  injections  of  Enriquez's  30  per  cent, 
glucose  artificial  serum  or  in  case  of  acidosis  a  30  per  cent,  bicarbonate 
of  soda  solution,  with  adrenalin  and  other  stimulants  as  needed.  He 
operates  always  under  local,  regional  or  spinal  anesthesia.     He  keeps 
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up  the  lavage  of  the  stomach  after  operation  as  long  as  there  is  vomiting, 
using  hot  saline.  Fluid  to  3  liters  a  day  must  be  supplied  in  some 
way,  and  dee])  breathing  for  five  or  six  times  is  enforced  every  hour. 
If  there  is  coughing,  steam  should  be  inhaled  to  loosen  the  secretions. 

McDonald's206  description  of  Pauchet's  method  of  operating  indi- 
cates that  he  employs  either  a  Billroth  11  or  a  Polya  resection.  Ten- 
on i's'-'"1  method  of  resection  was  done  in  2  cases  of  cancer  of  the  pyloric 
region.  The  operation  is  divided  into  three  stages:  (1)  Posterior 
transmesocolic  gastroenterostomy  after  the  method  of  von  Hacker; 
(2)  pyloric  resection  with  closure  of  the  gastric  opening  alone;  (3) 
mobilization  of  the  duodenal  end  down  into  the  second  portion  of  its 
course  and  implantation  of  the  open  end  into  the  side  of  the  jejunum 
below  the  stoma.  The  advantages  of  the  method  are  said  to  include: 
(1)  The  elimination  of  the  danger  of  perforation  of  the  duodenal  stump; 
and  (2)  the  reestablishment  of  the  flow  of  gastric,  biliary,  and  pan- 
creatic secretions  according  to  normal  physiology. 

Pauchet252  had  an  operative  death-rate  of  from  12  to  20  per  cent, 
in  his  :')()()  gastrectomies  for  malignant  tumors,  and  the  survivals  have 
ranged  from  six  months  to  nine  years.  With  twenty  years  of  experi- 
ence behind  him,  Pauchet252  is  convinced  that  pessimism  in  regard  to 
gastrectomy  for  cancer  is  unjustified. 

Borelius's254  statistics  are  based  on  cases  in  the  University  Surgical 
Hospital  at  Lund.  There  was  a  total  of  657  cases  of  cancer  of  the 
stomach,  but  only  501  of  these  were  considered  operable.  The  results 
in  the  latter  are  thus  summarized: 

Total.  Mortality. 

Exploratory  laparotomy    ....  125  (25.0  p.  c.)  21  (16. 8  p.  c.) 

Gastro-enterostomy 229  (45.7  p.  c.)  38  (16.6  p.  c.) 

Resection 147  (29.3  p.  c.)  21  (21.1  p.  c.) 

Kocher 75  10  (13.3  p.  c.) 

Billroth 67  18  (26. 9  p.  c.) 

Polya-Mavo 3                                2 

Sector 1  0 

Transverse 1 


Of  116  survivals  for  more  than  one  year: 

85  died  of  recurrence  (10  lived  more  than  three  years). 
4  died  of  intercurrent  disease  (2  free  of  recurrence  more  than  three 

years). 
17  cured  (periods  from  two  to  sixteen  years). 
Borelius254  believes  resection  to  be  a  better  palliative  procedure  than 
a  gastro-enterostomy. 

Sarcoma  of  the  Stomach.2"-262  Primary  sarcoma  is  one  of  the 
unusual  forms  of  neoplasm  found  in  the  stomach,  and  the  literature 
of  this  disease  is,  therefore,  largely  made  up  of  isolated  case  reports 
with  but  few  special  articles.  The  frequency  of  occurrence257  of  this 
form  of  stomach  tumor  is  variously  put  by  various  men,  Fenwick, 
Yates,  Ewing,  Smithies  and  Ochsner,  Ziesche  and  Davidson,  as  from 
1  to  8  per  cent.     The  ages  of  the  patients  with  sarcoma  reported  in 
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the  literature  ranged  from  three  and  one-half  to  ninety-one  years.     In 
Haggard's  series258  the  ages  varied  as  follows: 

Under  10  years 2  cases 

10  to  20  «  4 

20      30  "  3 

30       40  "  12 

40       50  "  14 

50       60  "  12 

60       70  "  11 

70       80  "  3 

An  analysis  of  146  cases,  published  by  Flebbe,  in  1913,  shows  that 
the  location  of  the  lesion  was  the  following: 

Pyloric    .  .....•••••••••*-''  cases 

Greater  curvature 30 

Posterior  wall 26 

Lesser  curvature 13 

Anterior  wall 8 

Cardia 3 

Pylorus  and  both  curvatures 2 

Almost  the  entire  stomach 27 

Gossett's  figures,  quoted  by  Haggard,258  are  the  following: 

Posterior  wall 16  cases 

Greater  curvature 10 

Pylorus 7 

Diffuse %     u 

Lesser  curvature 7 

Anterior  wall 4 

Fundus    2 

Entire  stomach 3 

The  microscopic  diagnoses  noted  by  Haggard258  in  76  cases  are  the 
following : 

Spindle  cell 12  cases 

Lymphosarcoma 17 

Round  cell °     ' 

Fibrosarcoma 8 

Small  round  cell 2 

Large  round  cell 3 

Leiomyoma  (malignant) 2 

Leiomyosarcoma 2 

Myxosarcoma 3 

Cystic  sarcoma 1 

Angiosarcoma 1 

Fibrocellular  sarcoma 1 

Mixed-cell  sarcoma 4     " 

Hemangioma  endothelioma 1 

Myxofibroma 1 

Moser  and  Kehr  are  quoted  to  the  effect  that  it  is  possible  for  sar- 
coma to  follow  ulcer;  the  relationship,  however,  is  still  open  to  question, 
inasmuch  as  it  has  not  been  satisfactorily  proved. 

According  to  Haggard,258  sarcoma  is  said  to  metastasize  in  40  per 
cent,  of  the  cases,  but  this  variety  of  tumor  seems  less  malignant  than 
carcinoma.     Sarcoma  is  prone  to  metastasize  in  the  skin. 
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In  a  general  way,  with  certain  slight  differences,  the  symptomatol- 
ogy in  sarcoma  is  similar  to  that  of  carcinoma.  The  diagnosis  can 
rarely  be  made  with  certainty;  the  .r-ray  examination  furnishes  the 
most  •useful  evidence.  "  When  in  the  presence  of  a  tumor  in  a  patient 
younger  than  those  in  which  cancer  is  usual,  a  short  history  of  gastric 
disturbance,  absence  of  blood  in  the  gastric  contents  and  stool,  and 
the  presence  of  free  hydrochloric  acid,  the  absence  of  cachexia,  and 
the  presence  of  anemia,  while  not  ruling  out  cancer,  ulcer,  or  syphilis 
of  the  stomach,  may  cause  a  diagnosis  of  sarcoma  to  be  considered." 
(Douglas.257) 

According  to  Haggard,258  the  permanent  outcome  in  a  series  of  64 
cases  was  the  following: 

Died 20  cases 

Recurrence 3     " 

Recovered  well  for  varying  periods  from  four  to  ten  years     .  41     " 

In  Gossett's  series  of  64  cases  there  were:  22  endogastric  tumors;  13 
resections,  with  5  deaths;  3  living,  from  four  to  six  years:  39  exogas- 
tric  tumors;  29  resections,  with  10  deaths;  8  living,  from  tnree  months 
to  seven  years. 

Additional  cases  are  reported  this  year  by  Douglas,257  Kimpton,259 
Koettlitz260  Loeper261  and  others. 


The  Duodenum  and  Small  Intestine.264-310 

Duodenal  Fistula.264  The  increase  in  surgery  and  the  more  radical 
work  now  being  done  in  the  upper,  right  abdomen  has  undoubtedly 
been  attended  by  the  production  of  many  cases  of  traumatic  duodenal 
fistula.  The  best  method  of  dealing  with  this  accident  has  not  yet 
been  clearly  settled. 

A  duodenal  fistula  usually  follows  an  operation  on  the  duodenum, 
or  an  injury  to  the  duodenum  in  the  course  of  an  operation  on  the 
gall-bladder  or  kidney.  Such  fistulse  sometimes  develop  immediately, 
but  more  often  are  first  noted  four  or  five  days  after  an  operation  at  a 
time  when  the  patient  is  supposed  to  be  out  of  danger.  This  is  due 
to  stitches  giving  way  or  to  tissue,  strangulated  by  a  ligature  or  forceps, 
undergoing  sloughing.  The  discharge  of  duodenal  and  stomach  con- 
tents may  begin  gradually  and  be  small  in  amount,  or  it  may  begin 
suddenly  and  comprise  all  liquids  and  foods  taken  by  mouth  and  all 
the  secretions  of  the  stomach,  liver,  and  pancreas.  If  the  fistula  is 
small  and  the  discharge  is  scant,  the  opening  may  close  spontaneously 
and  the  patient  recover,  but  usually  the  destructive  action  of  the 
digestive  secretions  causes  the  fistula  to  enlarge,  and,  unless  there  is 
surgical  intervention,  the  patient  dies.  The  excoriative  effect  of  the 
discharges  on  the  wround  and  adjacent  skin,  the  inability  to  retain 
nourishment  taken  by  mouth,  and  above  all  the  rapid  loss  of  body 
fluids  cause  the  patient  to  lose  strength  and  weight  in  an  alarming 
way.    Often  in  a  few  hours  the  facial  expression  is  so  changed  and 
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the  tissues  of  the  body  are  so  shrunken  that  it  is  difficult  to  realize 
that  it  is  the  same  individual. 

If  the  discharge  is  small  or  moderate  in  amount  and  the  patient's 
general  condition  is  good,  the  fistulous  opening  may  be  plugged  with 
gauze,  little  or  no  food  or  drink  given  by  mouth,  and  the  patient  sus- 
tained by  nutritive  enemata  with  the  hope  that  the  opening  in  the 
duodenum  may  heal  spontaneously.  This  conservative  plan  of  treat- 
ment should  not  be  continued  if  the  patient  loses  strength  rapidly,  but 
more  radical  measures  should  be  resorted  to  before  it  is  too  late. 

Direct  attack  and  suture  of  the  opening  in  the  duodenum  is  feasible 
in  some  cases  but  is  hopeless  usually  in  most.  If  the  fistula  has  fol- 
lowed a  nephrectomy,  and  is  due  to  injury  inflicted  on  the  posterior 
wall  of  the  bowel,  then  the  plan  suggested  and  practised  by  W.  J. 
Mayo  is  the  logical  one.  The  abdomen  should  be  opened  by  an  upper 
right  rectus  incision,  and  the  duodenum  exposed  by  retracting  the 
gall-bladder  and  liver  up  and  drawing  the  hepatic  flexure  and  trans- 
verse colon  down.  An  incision  is  then  made  through  the  peritoneum 
to  the  outer  side  of  the  duodenum,  and  the  bowel  carefully  separated 
from  its  posterior  attachment.  When  the  fistulous  opening  is  exposed, 
it  can  be  easily  and  securely  sutured. 

If  the  fistula  is  on  the  anterior  wall  of  the  duodenum  and  has  occurred 
as  a  complication  after  an  operation  on  the  gall-bladder  or  stomach, 
the  conditions  render  an  attempt  at  direct  closure  almost  hopeless. 
The  presence  of  infection  makes  manipulations  dangerous,  the  exist- 
ence of  adhesions  makes  exposure  difficult,  and  the  inflamed  and 
necrotic  state  of  the  bowel  wall  makes  satisfactory  coaptation  with 
sutures  impossible. 

Deaver,  and  others,  have  dealt  with  the  condition  just  described  by 
doing  a  posterior  gastroenterostomy  with,  or  without,  closure  of  the 
pylorus.  This  sidetracks  the  opening  in  the  duodenum  and  prevents 
the  escape  from  the  intestinal  tract  of  fluids  taken  by  mouth.  The 
operation  is  especially  advisable  when  the  fistula  is  the  result  of  an 
ulcer  of  the  duodenum,  as  it  not  only  meets  the  immediate  indica- 
tions but  also  eventually  cures  the  primary  disease.  It  is  an  operation 
of  some  magnitude,  however,  and  cannot  be  done  without  risk  on  a 
seriously  ill  patient. 

Stuart  McGuire,264  from  whose  paper  the  preceding  information  is 
taken,  reports  a  case  in  which  the  emergency  was  met  by  doing  a  simple 
jejunostomy  and  feeding  the  patient  by  the  introduction  of  food  into 
the  intestines  at  a  point  below  the  fistulous  opening.  Einhorn265  reports 
a  case  in  which  a  duodenal  tube  was  introduced  beyond  the  site  of 
perforation  into  the  jejunum,  feeding  being  carried  out  in  this  way 
and  accomplishing  the  same  purpose  as  the  jejunostomy  recommended 
by  McGuire. 

Carcinoma  of  the  Duodenum.  Deaver  and  Ravdin's266  studies  show 
that  carcinoma  of  the  duodenum  is  a  rare  condition.  It  is  found  in 
0.033  per  cent,  of  hospital  autopsies.  The  relative  frequencies  at 
various  sites  of  duodenal  carcinoma  are  as  follows:  First  portion, 
22.15  per  cent.;  second  portion,  65.82  per  cent.;  third  portion,  12.2 
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per  cent.  The  percentage  of  carcinoma  of  the  entire  intestinal  tract 
originating  in  the  small  intestine  varies  from  2.5  per  cent,  to  3.1  per 
cent.  The  relative  proportion  between  carcinoma  of  the  duodenum 
to  that  of  the  jejunum  and  ileum  is  47.7  per  cent,  to  52.2  per  cent. 
Inch  for  inch  the  duodenum  is  much  more  liable  to  undergo  carcino- 
matous change  than  the  jejunum  or  ileum.  Carcinomatous  degenera- 
tion of  chronic  duodenal  ulcers  is  not  nearly  so  frequent  as  in  chronic 
gastric  ulcers. 

Deaver  and  Ravdin268  and  Cade  and  Devic246  have  each  reported 
cases  of  cancer  of  the  duodenum  during  the  last  year. 

Intestinal  Diverticula.268-278  A  number  of  communications  have 
appeared  during  the  year  dealing  with  diverticula  of  the  alimentary 
canal.  Nauwerk268  reported  2  cases  in  which  diverticula  were  found 
in  the  stomach.  In  the  latter  organ  these  formations  are  very  rare, 
and  in  15,000  autopsies  at  Chemnitz  the  2  reported  were  the  only  ones 
seen. 

>  Duodenal  diverticula  are  more  common  but  still  are  infrequent 
enough  to  call  for  several  papers  and  case  reports.  In  only  about  3 
per  cent,  of  the  cases  diverticula  are  found  in  the  first  portion  of  the 
duodenum,  and  in  only  a  few  cases  are  they  found  in  the  third  and 
fourth  portions  and  in  the  jejunum.  Usually  they  are  single,  but 
sometimes  there  are  as  many  as  three  or  four.  They  vary  in  size 
from  1  to  4  cm.  The  opening  may  be  constricted  or  as  large  as  the 
lumen  of  the  diverticulum.  The  mucosa  and  submucosa  are  normally 
present,  the  musculature  is  lacking  except  for  some  fibers  around  the 
opening.  The  glands  of  Luberkun  are  present;  remnants  of  pancreatic 
tissue  are  also  frequently  found. 

Cole  and  Roberts267  review  the  various  assumptions  as  to  the  origin 
of  diverticula: 

1.  Congenital  formations  representing  abortive  attempts  at  the 
formation  of  supernumerary  pancreatic  glands. 

2.  A  similar  assumption  as  in  the  first  leading  to  local  defects  in 
the  wall  with  resulting  pouching  from  various  causes. 

3.  An  essential  weakness  in  the  fold  of  Vater  (Fleischman's  theory). 

4.  Traction  from  without  due  to  disease  in  neighboring  organs. 

5.  Pressure  from  partial  obstruction  below  the  point  of  the  divert  icu- 
lum. 

6.  The  association  of  diverticula  with  ulcer. 

Cole  and  Roberts267  have  had  30  cases  in  which  the  diagnosis  was 
made  from  the  radiographic  studies.  A  fair  number  of  cases  have 
been  reported  in  which  various  digestive  disturbances  were  apparently 
due  to  the  pathological  pouching;  cure  was  obtained  by  operation. 
Some  of  these  pouches  retain  food  materials  for  relatively  long  periods 
of  time,  and  Cole  and  Roberts  think  these  constantly  increase  in  size. 
They  give  the  roentgenographic  characteristics  of  the  diverticula;  in 
typical  cases  they  seem  to  be  easily  demonstrable. 

Spriggs270  reports  10  cases  of  this  condition.  In  9  of  these  the  symp- 
toms were  apparently  not  connected  with  the  diverticulum. 
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Diverticula  of  the  small  intestine  are  comparative  rarities  and  appear 
most  often  as  Meckel's  diverticula.  Meckel's  diverticulum  is  due  to 
the  failure  of  closure  of  the  intra-embryonic  segment  of  the  vitelline 
duct.  This  closure  should  occur  normally  about  the  fifth  week  of 
fetal  life. 

Borden271  presents  some  statistical  facts  of  interest.  The  condition 
is  seen  in  only  2  per  cent,  of  human  beings,  and  in  this  2  per  cent,  few 
come  to  the  attention  of  the  surgeon,  for,  unless  they  are  complicated 
by  some  other  pathological  condition  or  they  are  discovered  by  accident 
at  abdominal  section,  their  presence  is  never  known.  Balfour'-7'2  reports 
only  15  cases  of  diverticulum  in  10,000  laparotomies  performed  at  the 
Mayo  Clinic  during  a  period  of  three  years.  Pathological  complica- 
tions of  the  diverticulum  are  more  commonly  seen  during  active  middle 
life,  and  they  occur  in  males  more  frequently  than  in  females.  Out  of 
a  collected  series  of  130  cases,  Keen272  reports  its  occurrence  in  100 
males  and  30  females. 

Uncomplicated  Meckel's  diverticulum,  unless  it  is  a  congenital 
fistula,  produces  no  symptoms.  Like  the  appendix,  diverticulum  is 
subject  to  ulceration,  catarrh,  perforations  and  gangrenous  inflamma- 
tion,274 and  often  it  is  a  haven  for  foreign  bodies.  It  offers  opportunity 
and  possibility  for  bowel  obstruction. 

Owing  to  its  rarity  and  its  similarity  to  both  acute  appendicitis  and 
intestinal  obstruction,  the  differential  diagnosis  of  a  pathological  condi- 
tion of  Meckel's  diverticulum  is  not  usually  made  until  the  abdomen 
is  opened. 

The  treatment  of  uncomplicated  diverticulum  is  similar  to  that  of 
the  appendix;  in  case  of  associated  complications— obstruction— appro- 
priate additional  measures  are  necessary. 

Case273  has  come  across  cases  of  diverticulitis  in  the  small  intestine 
below  the  duodenojejunal  fold  other  than  the  variety  known  as  Meckel's 
diverticulum.  They  are  less  frequent  than  those  in  the  duodenum  and 
yet  are  more  frequent  than  one  would  suppose.  They  give  similar 
roentgenological  data. 

A  diverticulum  formation  of  the  appendix  was  reported  during  the 
year  by  Grynfelt  and  Chauvin.275 

Diverticula  of  the  large  intestine278-279  are  comparatively  fre- 
quent. There  was  a  discussion  relating  to  the  latter  type  of  diverti- 
culum at  one  of  the  meetings  of  the  Royal  Society  of  Medicine  in  which 
Bland-Sutton,276  and  others,  took  part.  Diverticulitis  in  the  large  bowel 
is  an  important  condition  owing  to  its  comparative  frequency.  In  a 
series  of  24  cases  it  appeared  between  the  ages  of  forty-six  and  sixty- 
eight  years.  The  part  of  the  bowel  most  frequently  affected  is  the 
sigmoid.  The  period  of  complaint  varied  from  two  months  to  twenty 
years.  The  condition  has  been  ascribed  to  numerous  factors,  such  as 
increased  intracolonic  pressure,  colitis,  constipation  and  malignancy. 

Colitis  seems  to  play  an  important  part  and  has  been  noted  both 
before  and  after  the  formation  of  diverticula.  At  first  there  is  a  slight 
catarrhal  inflammation  of  the  bowel,  the  infection  passing  along  the 
bowel  wall  vessels  and  inducing  a  tight  constriction  of  the  bowel  wall. 


118  WILENSKY:  SURGERY  OF  THE  ABDOMEtf 

This  may  persist  for  years.  The  iliac  colon  becomes  tighter  and  more 
contracted,  and  small-cell  infiltration  occurs.  A  local  peritonitis,  with 
dense  adhesions,  may  develop  in  the  neighborhood  of  the  diverticula. 
Scar  formation  occurs  in  the  mesosigmoid.  If  the  diverticula  become 
inflamed  and  perforation  occurs,  a  path  for  the  discharges  may  open 
into  the  bladder  or  other  neighboring  hollow  viscus. 

The  most  frequent  symptoms  are  chronic  obstruction  with,  or  with- 
out, acute  exacerbations,  pain  in  the  abdomen,  tumor,  diarrhea,  fever, 
perforation  into  the  bladder,  and  bleeding  from  the  bowel.  Malignant 
change  is  frequent.  In  the  treatment,  colostomy  is  the  most  satis- 
factory procedure  according  to  the  English  point  of  view.  In  American 
circles  tins  would  only  be  regarded  as  a  temporary  or  primary  measure, 
and  resection  would  be  practised  when  possible. 

Simple  Ulcer  of  the  Jejunum  and  Ileum.     Leotta280  has  collected  21 
authentic  cases  of  simple  ulcer  of  the  jejunum  and  ileum  from  the 
literature  and  to  these  he  adds  1  of  his  own.     In  most  of  the  cases 
reported  in  the  literature,  the  ulcer  was  discovered  postmortem  after 
the  patient  had  died  from  a  diffuse  peritonitis.     In  3  cases  it  was  found 
at  operation.     Pathologically,  the  type  of  ulcer  described  is  single, 
round,  punched  out  and  clean  cut.     It  has  narrow  margins  and  is 
seldom  surrounded  by  callous  induration  or  infiltration.     It  must  be 
differentiated  pathologically  and  clinically  from  typhoid  ulcers,  the 
acute  ulcer  of  gastro-enteritis,  tuberculous,  syphilitic  and  neoplastic 
ulcers,  and  ulcers  due  to  foreign  bodies,  infected  emboli,  uremia  and 
nerve  lesions.     The  etiology  is  unknown;  the  symptoms  are  vague; 
the  diagnosis  usually  made  is  that  of  peritonitis.     In  Leotta's  case 
the  ulcer  had  marked  resemblances  to  simple  ulcer  of  the    stomach, 
and  it  is  probable  that  all  of  the  true  ulcers  of  the  simple  type  have 
intimate  biological  relationships  to  those  of  the  stomach  and  duodenum. 
Intestinal  Resection.     The  procedure  employed  in  the  "presection" 
type  of  resection  is  described  by  Holman,283  as  follows;     The  two 
points  of  proposed  division  of  the  bowel  are  selected  at  any  distance 
apart,  preferably  where  the  vessels  of  supply  are  easily  seen.     The  loop 
to  be  resected  is  milked  free  of  intestinal  contents,  and  rubber-covered 
clamps  are  applied.     The  loop  arteries  paralleling  the  bowel  are  ligated 
at  points  exactly  opposite  the  proposed  lines  of  division.     Two  rows  of 
sutures  are  applied  at  right-angles  to  the  lumen  of  the  bowel  and  parallel 
to  the  larger  vessels  coursing  over  it— "presection"  in  that  they  are 
applied  before  any  incision  into  the  bowel  is  made— on  either  side  of 
the  proposed  line  of  division.     The  main  arteries  to  the  loop  of  intestine 
to  be  resected  are  then  ligated  and  divided.     The  bowel  is  divided  as 
closely  as  possible  to  the  lines  of  sutures  and  the  intervening  portion 
excised.     The  inner  rows  of  sutures  are  then  tied,  the  two  strands  of 
each  suture  being  held  and  tied  as  a  single  thread,  each  knot,  therefore, 
being  made  up  of  four  strands  of  silk.     This  first  line  of  sutures  gives 
an  accurate  approximation  of  the  mucosa.     The  outer  lines  of  suture 
are  tied  in  a  similar  fashion.     These  sutures  give  an  approximation  of 
the  serosa  around  the  entire  circumference  of  the  bowel,  and  at  the 
mesenteric  border  the  two  adjoining  sutures  on  opposite  sides,  with 
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an  occasional  overlapping,  ensure  an  adequate  inturn  and  firm  closure 
at  this  important  point.  The  rent  in  the  mesentery  is  closed  with 
continuous  or  interrupted  black  silk  sutures,  care  being  taken  not  to 
include  in  the  stitches  any  of  the  vessels  supplying  the  united  loops 
of  intestine. 

The  points  of  importance  to  be  noted  in  connection  with  this  suture 
are:  All  sutures  are  applied  before  incision  into  the  bowel  without 
entering  the  lumen  and  without  handling  the  septic  mucosa  at  any 
time.  There  is  not  the  slightest  impairment  of  circulation  to  the 
severed  ends  of  the  various  intestinal  layers;  sloughing  of  the  inturned 
edges  does  not  occur. 

Ricketts282  recommends  the  principle  of  intestinal  anastomosis  by 
invagination,  cuff  and  suture  as  probably  the  simplest,  quickest,  safest, 
easiest  and  freest  from  unpleasant  complications  of  any  method  both 
suture  and  mechanical. 

Intestinal  Obstruction.281  284  287~291  292-308  In  the  consideration  of  the 
treatment  of  obstruction,  Richardson284  says  that  a  distinction  ought 
to  be  made  between  the  obstruction  occurring  shortly  after  operation 
and  that  occurring  from  spontaneous  causes,  or  long  enough  after  opera- 
tion for  adhesions  to  cicatrize.  The  place  of  enterostomy  is  distinctly 
different  in  these  two  classes  of  cases.  In  the  first  class,  its  place  as  an 
occasionally  necessary  evil  is  clear.  In  the  second  class,  obstruction  by 
recent  adhesions,  it  may  be  both  palliative  and  curative.  Good  results 
depend  on  operation  being  undertaken  early,  and  it  is  far  better  to  oper- 
ate on  an  occasional  case  unnecessarily  than  to  postpone  operation  until 
the  late  stage  of  obstruction  has  developed. 

A  series  of  118  cases  occurring  through  the  ten  years  from  1908  to 
1917  is  analyzed  by  Richardson.287  '■;88  The  general  mortality  of  41.5  per 
cent,  as  compared  with  a  previous  mortality  of  60  per  cent,  shows  a 
drop  along  certain  lines,  particularly  in  early,  post-operative  obstruction, 
volvulus  and  mesenteric  thrombosis.  The  important  field  for  improve- 
ment in  results  lies  in  early  diagnosis  and  early  operation  at  a  stage  when 
so  difficult  a  problem  for  surgical  treatment  is  not  presented. 

According  to  other  observers,  the  mortality  of  intestinal  obstruction 
has  not  diminished  appreciably  in  the  last  twenty-five  years.  Pfeiffer289 
puts  the  causes  chiefly  responsible  for  this  as:  (1)  the  deceptive  char- 
acter of  the  early  general  symptoms  and  signs ;  (2)  a  lack  of  appreciation 
of  the  deadly  nature  of  the  toxins  generated  by  intestinal  obstructions. 
A  review  of  the  recent  work  in  regard  to  these  toxins  emphasizes  the 
necessity  of  recasting  the  symptomatology  of  the  early  curable  stage. 
Operative  measures  have  made  but  little  progress  in  the  last  twenty 
years,  and  seem  to  have  reached  approximately  their  final  development. 
Until  some  method  is  found  of  directly  combating  the  toxemia  of  obstruc- 
tions, the  only  rational  hope  for  improvement  lies  in  considering  the 
condition  as  a  super-emergency.  Summers290  agrees  with  Pffeifer's 
viewpoint  that  the  cause  of  the  high  mortality  is  an  insufficiently  early 
recognition  and  a  resultant  late  operation.  He  recommends  an  early 
operation  with  rapidly  performed  procedures  done  only  for  essential 
things,  with  the  establishment  of  proper  intestinal  drainage— all  done 
under  the  shielding  influences  of  a  shockless,  anoci-association. 
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L.  R.  Cannon  and  C.  A.  Dragstedt291  show  in  animals  that  the  toxemia 
incident  to  acute  intestinal  obstruction  is  uniformly  associated  with 
the  presence  of  a  proteolytic  intestinal  flora  and  that  it  is  irrespective  of 
the  nature  of  the  flora  before  the  obstruction  is  produced.  It  is  not 
possible  to  prevent  the  onset  of  toxemia  in  acute  intestinal  obstruction 
in  animals  by  feeding  diets  which  in  normal  animals  bring  about  an 
aciduric  intestinal  flora.  However,  the  onset  of  the  toxemia  may  be 
delayed  in  proportion  to  the  degree  that  the  aciduric  flora  may  be  main- 
tained, the  toxemia  presumably  developing  simultaneously  with  the 
appearance  of  proteolytic  flora. 

Congenital  Anomalies  of  the  Duodenum  and  the  Surgical  Significance. 
Leonard  Freeman"2  has  had  (>  cases  in  which  there  was  a  partial  occlusion 
at  the  duodenojejunal  angle  simulating  a  pyloric  obstruction;  occasionally 
this  occurs  from  the  persistence  of  the  normal  fetal  condition.  The 
duodenum,  instead  of  appearing  in  the  abdominal  cavity  from  beneath 
the  transverse  mesocolon  to  the  left  of  the  spine,  emerges  to  the  right, 
its  transverse  and  ascending  portions  possessing  a  peritoneal  mesentery 
of  their  own  similar  to  the  rest  of  the  small  intestine  instead  of  being 
fixed,  as  normally,  in  fibrous  tissue.  At  the  duodenojejunal  angle, 
however,  the  bowel  is  hung  up  to  the  root  of  the  colonic  mesentery  by 
a  firm  adhesion,  the  kink  thus  produced  being  intensified  by  the  down- 
ward pull  of  the  free  duodenal  loop.  This  kink  is  deeply  situated,  and, 
in  freeing  it,  care  must  be  taken  not  to  injure  the  bowTel,  the  inferior 
mesenteric  veins  or  the  left  colic  artery.  A  considerable  denudation  of 
intestine  may  be  necessary  which  should  be  covered  either  by  reuniting 
the  peritoneum  or  by  means  of  a  free  omental  graft. 

Ranzel293  cites  experiences  wdiich  demonstrate  that 

Arteriomesenteric  Duodenal  Ileus294, 295  can  develop  without  dilatation  of 
the  stomach,  contrary  to  the  opinion  of  some.  Hartmann'-94  thinks  that 
in  patients  in  whom  this  emergency  develops  there  is  some  preceding 
chronic  tendency  toward  this  condition.  In  treatment  the  knee-elbow7 
posture  should  be  tried,  introducing  the  stomach-tube  when  necessary 
in  this  position  when  the  head  is  low\  If  this  measure  fails  he  advises 
gastro-enterostomy  before  the  debility  becomes  extreme;  this  measure 
yielded  prompt  recoveries  in  Hartmann's294  cases. 

Drainage  of  the  Distended  Loops  of  Intestine297  has  reduced  the  mortality 
50  per  cent,  in  obstructions  resulting  from  compression  by  exudates  in 
the  true  pelvis  arising  after  gynecological  interventions.  This  probably 
holds  true  for  other  forms  of  obstruction.  For  this  purpose,  Brewitt296 
recommends,  as  the  operation  of  choice,  a  temporary  lateral  fistula  in 
the  descending  colon.  In  from  ten  to  twelve  days  the  severe  symptoms, 
in  Brewritt's296  experience,  begin  to  disappear  with  the  absorption  of  the 
exudate,  and  the  fistula  can  then  be  allowed  to  close  spontaneously. 

Obstruction  by  Volvulus.  There  have  been  a  number  of  communica- 
tions on  intestinal  volvulus.  Billington298  has  had  a  case  of  volvulus  of 
the  small  intestine  wThich  was  found  at  autopsy;  no  band  or  adhesion 
was  found  to  account  for  the  twisting.  The  reviewer  has  had  two  similar 
cases  during  the  year,  in  each  of  whicb  a  rather  flimsy  adhesion  from 
one  of  the  lowermost  coils  of  small  intestine  had  attached  itself  to  the 
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pelvic  peritoneum;  this  is  the  usual  mechanism  found  with  this  lesion. 
In  Dardel's  case299  only  the  last  loop  of  the  ileum  became  twisted  and 
gangrenous.    The  lesion  is  most  common  after  appendix  operations. 

Volvulus  of  the  cecum  is  an  extremely  rare  lesion.  The  original 
lesion,  in  the  case  cited  by  Smith,300  was  a  tuberculous  affection  of  the 
mesenteric  glands  leading  to  a  strong  adhesion  between  the  hepatic 
flexure  and  the  last  two  inches  of  the  ileum.  The  early  stages  of  this 
were  noted  in  atypical  gastric  symptoms  due  to  an  ileac  "kink"  and 
to  obstruction  to  the  ileac  flux  so  often  mentioned  in  the  literature. 
Some  indiscretion  of  diet,  followed  by  a  decomposition  of  the  contents 
of  the  cecum,  produced  a  "balloon"  of  this  viscus,  which,  being  mobile, 
rose  up,  turned  on  a  hinge  and  became  a  volvulus,  producing  further 
obstruction  at  the  already  kinked  hepatic  flexure.  •  Relief  of  this  obstruc- 
tion and  the  replacing  of  the  cecum  away  from  the  ileum  brought  into 
force  a  second  kink  in  the  ileum  from  which  ensued  the  final  intestinal 
obstruction. 

Sigmoid  Volvulus301  is  the  commonest  form  of  this  bizarre  lesions; 
Forgue302  notes  its  tendency  to  recurrence.  The  volvulus  returned  in 
10  per  cent,  of  Kun's  95  cases  and  in  16  per  cent,  of  Filipowicz's  32  cases.302 
Resection  of  the  twisted  loop  has  given  a  high  mortality— up  to  40  per 
cent.— and  the  technic  is  difficult.  Forgue's302  advice  is  to  be  content 
with  palliative  measures,  such  as  colopexy,  simple  exclusion  of  the  loop 
by  entero-anastomosis  or  enterostomy  when  the  obstruction  creates  a 
pressing  danger.  A  much  better  practice  is  to  reserve  a  complete  resec- 
tion of  the  loop  for  a  secondary  and  interval  operation.  The  difficulties, 
then,  are  not  excessive,  and  the  mortality  is  no  larger  than  with  the 
ordinary  forms  of  large  intestinal  resection  [Reviewer]. 

This  is  also  Ingebrigtsen's  custom.303  Resection  in  two  stages  is  the 
procedure  recommended  by  him;  as  a  first  step  he  makes  an  artificial 
anus,  even  though  the  sigmoid  flexure  shows  no  signs  of  gangrene,  which 
is  closed  later.  This  is  not  always,  however,  necessary  or  advisable, 
and  all  that  one  need  do  is  to  untwist  the  loop.  If  the  intestine  is  no 
longer  viable,  Ingebrigsten  does  a  primary  resection,  believing  it  to  be 
the  only  recourse;  this,  too,  can  be  dispensed  with;  and  one  need  only  to 
pull  out  the  gangrenous  portion  of  the  gut,  allowing  it  to  remain  on  the 
abdominal  wall  in  much  the  same  manner  as  in  a  Mickulicz  vorlagerung. 
The  opening  is  made  a  day  or  two  later,  and  the  closure  of  the  colostomy 
is  then  done  at  one's  leisure.  In  any  case,  whatever  the  measure,  a  two- 
stage  procedure  is  better  in  the  presence  of  any  acute  emergency. 

Pochhammer's304  practise  is  to  suture  together,  side-to-side,  the  lowest 
parts  of  the  sigmoid  loop  which  have  just  been  untwisted.  The  anasto- 
mosis opening,  which  is  made  between  the  two,  must  be  six  or  eight 
inches  long  to  allow  free  passage  of  the  contents.  The  loop  above  is 
thus  functionally  excluded  and  is  said  to  finally  nearly  shrivel  away. 

Stenosis  of  the  Small  Intestine.  Kretschmer307  states  that  stenosis  of 
the  bowel  may  present  no  characteristic  subjective  symptoms.  More  or 
less  pronounced  attacks  of  pain  are  the  only  constant  features.  Per- 
haps the  most  regular  symptom  is  a  form  of  meteorism— either  tym- 
panitic or  assuming  the  aspect  of  an  intestinal  rigidity,  general  or 


122  WlLMSKY:  SURGERY  OF  THE  ABDOMEN 

localized.  If  the  clinical  symptoms  arc  insufficient  for  a  diagnosis  the 
roentgen  picture  will  decide.  There  is  often  excessive  peristalsis  in  the 
stomach. 

Intussusception'"'1  during  Typhoid.  Intussusception  during  typhoid 
fever  in  an  extremely  uncommon  complication  of  which  Moreton:!OS 
had  an  example  which  he  reports.  It  occurred  on  the  forty-seventh  day 
of  the  fever  and  was  associated  with  an  extreme  drop  of  the  temperature. 
The  diagnosis  was  not  made  and  the  condition  was  discovered  at  the 
laparotomy;  the  intussusception  was  reduced  and  the  patient  fortunately 
recovered. 

Intestinal  Stasis.  Horsley310  reported  the  end-results  in  74  cases  of 
operation  for  intestinal  stasis.  In  22  cases  the  operation  performed  wTas 
appendicectomy,  with  division  of  Lane's  bands.  Thirteen  of  these  were 
"greatly  improved,"  8  were  "improved."  There  were  no  deaths  and 
none  was  "  unimproved."  In  27  cases  the  Coffey,  or  hammock,  operation 
which  consists  in  suturing  the  gastrocolic  omentum  to  the  abdominal 
wall,  was  done.  Of  this  number,  12  reported  "great  improvement," 
10  were  "improved,"  and  2  were  "unimproved,"  2  died,  and  1  was 
unreported.  In  17,  cecosigmoidostomy  was  done;  6  of  these  were 
"greatly  improved,"  4  wTere  "improved,"  and  5  were  "unimproved" 
and  there  was  1  death  and  1  unreported  case.  In  5,  the  Coffey  operation 
and  cecosigmoidostomy  was  done;  of  these,  3  were  "greatly  improved," 
and  2  "improved."  In  3,  ileosigmoidostomy  was  done;  only  2  of  these 
are  "improved."    In  summary: 

34  patients— 46.0  per  cent Greatly  improved. 

24  patients     32 . 5        "  Improved. 

9  patients     12.0        "  Unimproved. 

4  patients       5.5        "  Died. 

3  patients      4.0        "  Not  heard  from. 

Postoperative  periods  were  from  five  months  to  five  years. 

THE  APPENDIX.311-337 

Gangrene  of  Appendix.  A  rather  unique  case  is  described  by  Bevers312 
in  which  the  gangrenous  condition  of  an  appendix,  exposed  during  opera- 
tion, was  found  to  be  due  to  a  complete  torsion  of  the  organ  at  its  root; 
there  were  two  complete  twists. 

Acute  Appendicitis.  A  number  of  papers  appeared  last  year  in  which 
it  is  said  that  intestinal  parasites  were  efficient  causes  for  the  acute 
inflammations  of  the  appendix.  These  include  reports  by  Hogan,313 
Chassot316  and  Cress.503  Riff,314  in  a  series  of  152  cases,  found  that  worms 
w^ere  present  in  48  per  cent,  of  the  appendices.  He  reached  the  conclu- 
sion that  the  majority  of  the  cases  of  acute  appendicitis  were  due  to 
parasites;  oxyuris  was  the  one  most  frequently  found.  Pitzman,315 
on  the  other  hand,  makes  the  point  that  the  forms  of  appendicitis  neces- 
sitating surgery  are  brought  about  by  a  complete  closure  of  a  preexisting 
stricture;  this  applies  to  both  the  acute  and  chronic  forms.  The  prob- 
abilities are  strong  that  both  of  these  etiological  varieties  are  found 
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neither  to  the  exclusion  of  each  other  or  to  other  forms— acute  infections 
—which  are  common  under  ordinary  conditions. 

Bennet317  furnishes  some  very  timely  facts  concerning  the  roentgkx- 
ology317-319  of  the  appendix.  In  50  consecutive  cases  the  appendix 
was  definitely  recognized  roentgenographically  in  45  per  cent.— a  much 
smaller  percentage  than  might  have  been  expected.  Of  those  seen,  20 
were  found  at  operation  to  be  diseased,  and  2  were  apparently  normal. 
Of  the  remaining  28  cases,  15  were  diseased  and  13  were  normal;  of  the 
15  diseased  appendices  the  lumen  was  obliterated  in  3,  and  in  12  the 
organ  was  bound  down  to  the  side  or  back  of  the  cecum,  so  that  even 
with  a  patent  lumen  full  of  barium,  it  would  have  been  impossible  to 
differentiate  its  shadow  from  that  of  surrounding  coils  of  intestine. 
This  contradicts  more  or  less  the  statements  of  others;  and,  perhaps, 
would  cause  discussion  of  the  results  of  Estrada318  who  obtains  positive 
findings  in  60  per  cent,  of  some  2200  cases. 

The  advisability  of  drainage  in  cases  of  acute  appendicitis 
with  diffuse  peritonitis  is  often  epiestioned.  The  best  current  opinion  in 
this  regard,  given  by  Rulison,320  is  to  the  effect  that  whether  drainage 
from  the  general  peritoneal  cavity  continues  for  an  hour  after  operation, 
or  for  one  or  two  days,  it  would  seem  advisable  to  afford  to  the  peri- 
toneum whatever  advantage  this  means  gives.  One  must  not  forget 
that  one  of  the  important  functions  of  the  drainage  is  an  extraperitoneal- 
ization  of  the  infected  area.  In  any  event  the  slightest  doubt  should 
bespeak  an  immediate  institution  of  drainage,  and,  when  intelligently 
done  and  efficiently  taken  care  of,  it  can  do  no  harm. 

The  antiseptic  treatment  of  cases  of  acute  appendicitis  requir- 
ing drainage  was  first  undertaken  by  Rulison,321  in  1918,  and  his  series 
consists  of  18  cases  in  which  an  extensive  contamination  of  the  operative 
wound  had  necessarily  occurred.  Whether  the  course  of  these  cases  may 
be  improved  in  any  of  the  essential  particulars  by  the  use  of  antiseptics 
is  dependent  on  their  safe  application  and  a  determination  of  their 
efficiency  in  this  type  of  infection.  The  use  of  Dakin's  solution,  being 
very  harmful  when  introduced  into  the  free  peritoneal  cavity,  must  be 
restricted  to  the  treatment  of  the  drainage  tracts  after  they  are  well 
walled  off.  The  satisfactory  establishment  of  water-tight  drainage 
tracts  seems  to  depend  on  the  type  of  infection,  and  great  caution  as  to 
the  time  and  manner  of  introduction  of  the  fluid  is  very  necessary  in 
order  to  obviate  the  escape  of  any  of  the  solution  into  the  free  peritoneal 
cavity  through  some  portion  of  the  tract  where  the  integrity  of  the  latter 
is  broken.  Less  sloughing  and  foul  discharge  are  noted  in  the  cases 
treated  in  this  manner.  It  is  rather  difficult  to  judge,  for  the  one  not 
seeing  the  cases,  but  the  figures  furnished  seem  to  indicate  that  the  use 
of  Dakin's  solution  had  not  materially  influenced  the  total  course  of  the 
healing.  It  is  noted  that  fecal  fistula  developed  in  7.5  per  cent,  of  the 
cases;  this  is  rather  a  large  percentage. 

Griffiths323  reports  a  case  in  which  an  inguinal  hernia  followed  \\ 
appendicectomy.  This  accident  has  been  noted  on  a  number  of  pre- 
vious occasions  and  seems  to  be  due  to  some  disturbance  of  the  nerve 
supply  of  the  musculature  following  some  unnecessary  trauma  at  the 
primary  operation. 
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Most  of  the  discussion  relative  to  the  appendix  litis  centered  about 
"CHRONIC  APPENDICITIS."  In  this  regard,  the  observations  of  Williams 
and  Slater*-1  are  very  important.  In  500  cases  operated  upon  for  various 
conditions— mostly  gynecological  lesions— and  in  which,  as  far  as  one 
could  tell,  the  symptoms  before  operation  had  apparently  nothing  to 
do  with  the  appendix,  and  in  which  no  lesion  of  the  appendix  was  sus- 
pected or  anticipated,  the  following  conditions  were  found:  In  (54  cases 
the  appendix  was  involved  as  a  secondary  affair  to  the  pelvic  condition. 
In  103  cases  the  appendix  showed  changes  which  were  not  associated 
with  the  gynecological  lesion ;  in  these,  the  abnormal  appendix  had  pro- 
duced no  symptoms.  The  character  of  the  pathology  included  (1)  those 
with  the  periappendicular  adhesions  and  gross  changes  in  the  wall; 

(2)  those  with  obliterating  processes  of  the  interior  of  the  appendix; 

(3)  those  buried  under  pericecal  veils.  These  findings  demonstrate  that 
one  cannot  any  longer  make  the  diagnosis  of  chronic  appendicitis  with 
the  same  confidence  as  in  the  past. 

A  very  timely  and  important  study  is  the  investigation  of  Gibson322 
on  the  results  of  operations  for  chronic  appendicitis.  The  study  is  based 
on  two  questions:  (1)  How  often  does  the  removal  of  a  supposedly 
pathological  appendix  fail  to  relieve  symptoms  or  improve  the  patient's 
condition;  and  (2)  wThat  are  the  reasons  of  such  failures  and  how  can 
we  avoid  them.  Removal  of  the  appendix  is  very  common  today.  The 
operation  is  particularly  gratifying  as  a  prophylactic  measure  when  well 
defined  previous  attacks  had  occurred.  In  the  second  group  the  removal 
of  the  appendix  brings  relief  to  symptoms  which  are  indirect,  particu- 
larly that  of  the  digestive  apparatus;  or  the  operation  is  conducted  as 
an  exploration  in  which  an  appendix,  normal  or  altered,  is  removed,  and 
in  which  at  the  same  time  some  other  important  morbid  process  is,  or 
is  not,  found  and  remedied.  There  is  also  a  third,  and  rather  vague 
class,  which  might  be  called  the  symptomless  class— in  which  the  removal 
of  the  appendix  has  apparently  greatly  benefited  the  patient's  general 
condition.  Owing  to  the  vagueness  of  this  third  class,  numerous  patients 
are  subjected. to  removal  of  the  appendix  needlessly  and  recklessly. 
Consequently,  a  certain  proportion  of  bad  results  must  follow  to  the 
natural  dissatisfaction  of  all  concerned  until  this  source  of  error  is 
removed.  The  improvement  in  results  in  Gibson's  service  at  the  New 
York  Hospital  is  shown  in  the  table : 

Number  of  Per  cent. 

Year.  cases.  unsatisfactory. 

1913 70  28 

1914 63  23 

1915 98  28 

1916 100  26 

1917 119  24 

1918 84  20 

1919  (six  months) 21  11 

Gibson322  suggests  that  an  adequate  exploratory  incision  and  explora- 
tion be  made  in  all  cases  in  those  with,  as  well  as  those  without,  a  frankly 
pathologic  appendix  because  some  other  lesion,  which  is  undiscovered, 
may  serve  to  keep  up  continued  ill-health. 
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In  Stanton's325  experience,  chronic  appendicitis  has  proved  to  be  a 
rather  sharply  defined  disease  in  which  the  symptoms  may  be  recognized 
by  the  fact  that  they  produce  in  miniature  the  first  symptoms  of  the 
acute  attack.  The  disease  differs  from  acute  appendicitis  by  the  fact 
that  the  obstructions  are  incomplete,  or  because  it  is  habitually  relieved 
before  the  acute  inflammatory  stage  develops.  The  pathologist's  report, 
based  on  the  microscopic  examination  of  the  so-called  "chronic"  appen- 
dices, is  unreliable,  Most  symptom-producing  appendices  may  be 
recognized  on  the  operating  table  by  the  presence  of  gross  anatomic 
factors  predisposing  the  appendix  to  attacks  of  partial  or  complete 
obstruction  of  the 'lumen. 

The  uncured  patients  have  for  the  most  part  fallen  into  two  rather 
sharply  defined  groups.  The  larger  group  is  typically  represented  by 
the  young  neurotic  female  with  a  loose  right  kidney  or  relaxed  peri- 
toneal supports,  with  constipated  bowels  and  distended  right  colon. 
The  second,  rather  poorly  defined,  group  of  uncured  cases  is  composed  of 
patients  operated  upon  in  the  hope  that  the  appendix  might  be  the  cause 
of  various  obscure  gastro-intestinal  symptoms.  In  the  absence  of  typical 
appendix  symptoms,  these  operations  have  been  uniform  failures. 
Stanton  has  failed  to  find  a  case  which  would  stand  the  acid  test  of  the 
end-result  investigation.  This  contradicts  the  claims  of  such  authorities 
as  Ewald  and  Moynihan,  who  have  claimed  that  almost  every  con- 
ceivable form  of  dyspepsia  might  be  caused  by  the  appendix. 

Flint326  and  Gregor327  do  not  agree  with  Stanton.  Flint326  suggests 
that  stringent  dietetic  treatment  is  necessary  in  addition  to  the 
appendectomy  in  the  cases  with  gastro-intestinal  symptoms  mentioned 
by  Stanton.  I  have  the  feeling  that  most  authorities  would  agree  with 
Stanton. 

Carcinoma  of  the  Appendix.328  329  504  Adams329  calls  attention  to  the 
fact  that  there  are  certain  peculiarities  of  carcinoma  of  the  appendix 
which  distinguish  it  from  the  ordinary  forms  of  carcinoma.  An  edi- 
torial504 in  the  Journal  of  the  American  Medical  Association  comments 
that  some  pathologists,  indeed,  have  doubted  whether  many  of  these 
forms  of  appendiceal  carcinoma  are  true  neoplasms  owing  to  the  unusual 
benign  course  the  tumors  pursue.  They  believe  that  they  are  really 
atypical  proliferations. 

Sarcoma  of  the  Appendix.  Goldstein330  reports  a  case  in  which  a 
lymphosarcoma  developed  in  the  appendix.  Only  16  cases  of  primary 
sarcoma  of  the  appendix  are  reported  in  the  entire  literature  of  the  world. 
All  the  cases  show  symptoms  resembling  attacks  of  acute  or  recurrent 
appendicitis. 

THE  LARGE  INTESTINE. 

Colon  Malfusion  and  Megacolon.  There  were  two  communications 
during  the  year  which  spoke  of  the  influence  which  a  deficiency  in  devel- 
opment leading  to  an  undescent,  or  malfusion,  of  the  ascending  colon, 
is  said  to  exercise  in  producing  certain  symptoms.  Waugh338  finds  that 
the  symptom-complexes  may  have  very  marked  resemblances  to  definite 
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conditions  which  ordinarily  one  would  ascribe  to  other  more  definite 
and  wider  known  pathologies  in  the  stomach,  gall-bladder,  appendix, 
and  kidney.  Waugh388  has  had  180  patients  in  which  the  condition  was 
demonstrated  at  operation;  in  these,  the  colon  had  not  descended  or 
was  provided  with  more  or  less  of  a  mesentery;  relatively  good  results 
followed  Waugh's  efforts  in  replacing  and  suturing  the  colon  in  its 
normal  position  in  an  artificially  made  bed  in  the  right  lumbar  space. 

Almost  similar  effects,  apparently,  can  he  obtained  from  conditions 
in  which  the  colon  becomes  abnormally  dilated.  In  Grego  ire's™5  experi- 
ence the  symptom-complex  resembles  that  of  appendicitis;  there  is  no 
point  of  special  tenderness  and  the  whole  flank  is  painful.  Ptosis  follows, 
and  the  excess  movability  may  kink  the  bowel.  Gregoire505  feels  that 
many  severe  disturbances  in  adults  are  traceable  to  such  conditions 
beginning  in  childhood  which  might  have  been  easily  remedied  then. 
He  fastens  the  ascending  colon  to  the  posterior  wall  of  the  flank  and  the 
middle  portion  of  the  transverse  colon  to  the  abdominal  wall;  and  in 
o  children,  from  twelve  to  sixteen  years  old,  in  which  this  operation  was 
done,  the  disturbances  disappeared. 

Meyers340  is  of  the  opinion  that  spasm  is  the  cause  of  dilatation  of  the 
colon  in  children.  Meyers  has,  however,  treated  these  children  with 
medical  measures— atropine  and  dietary  regulations— and  reports  good 
results  apparently  similar  to  those  of  Gregoire. 

One  gets  the  impression,  from  reading  the  literature,  that  the  pre- 
viously-described dilatation  of  the  colon  is  but  a  rudimentary  form  of  the 
megacolonic  dilatations  which  are  not  so  rarely  seen.  Casati's341  experi- 
ence indicates  that  megacolon  is  more  common  than  is  generally  realized 
but  that  it  escapes  detection  unless  it  is  especially  looked  for,  or  unless 
it  becomes  obstructed. 

Francioni's506  method  of  treating  megacolon  in  children  consists  of 
the  introduction  of  a  long,  flexible  tube  into  the  rectum.  This  over- 
comes the  kink  that  is  said  to  be  the  cause  of  the  obstruction.  Mag- 
liani342  accepts  this  assumption  as  to  the  etiology  and  adds,  further, 
that  the  sigmoid  loop  becomes  unusually  long.  By  allowing  the  tube 
to  remain  in  for  comparatively  long  periods  of  time,  thus  allowing  the 
continuous  escape  of  gas,  the  opportunity  is  afforded  for  the  anomaly 
to  be  outgrown  or,  at  least,  compensated,  Casati341  had  2  cases  in  adults 
in  which, "a  similar  condition  being  present,  the  obstruction  was  overcome 
immediately  by  introducing  the  tube  and  then  raising  the  foot  of  the 
bed.  In  adults,  the  explanation  is  that  the  accumulated  contents  in 
the  widely  dilated  sigmoid  drags  downward  on  the  loops  and  accen- 
tuates the  normal  angulations  until  a  true  kink  is  produced. 

In  the  present  state  of  medical  knowledge  the  prognosis  in  the  con- 
genital cases  of  true  Hirschsprung's  disease  is  unfavorable  as  regards 
the  duration  of  life.  Carr343  quotes  Xeugebauer's  statistics  to  the  effect 
that  79  per  cent,  of  patients  with  this  disease  die  before  their  sixth  year. 
In  the  surgical  treatment,  colopexy  gave  no  mortality  in  8  cases,  and 
3  patients  of  these  were  reported  as  permanently  cured.  Resection  in  a 
one-stage  operation  cured  56.5  per  cent.,  and  in  a  two-stage  operation 
90  per  cent,  of  the  patients.    Mirizzi,507  who  has  done  a  good  deal  of 
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work  on  this  subject,  is  of  the  opinion  that  while  colectomy  is  a  most 
serious  undertaking,  a  greater  number  of  cures  are  obtained  by  this 
than  by  any  other  method.  Any  less  radical  treatment  is  considered 
only  a  palliative  measure. 

Actinomycosis  of  the  Cecum.345  About  60  per  cent,  of  the  cases  of 
abdominal  actinomycosis  occur  and  originate  in  the  appendicocecal 
region.  The  two  theories  as  the  mechanism  of  infection  are  (1)  that  a 
foreign  body  carrying  the  infecting  material  lodges  in  the  intestinal 
mucosa,  thereby  implanting  the  actinomyces  in  the  connective  tissue 
layers  (in  which  tissue  alone  the  organisms  can  be  pathological);  and 
(2)  that  the  actinomyces  are  normal  inhabitants  of  the  bowel,  and  a 
point  of  entrance  for  the  infection  is  produced  by  some  trauma  of  the 
bowel  wall.  It  is  an  open  question  whether  the  primary  focus  is  in  the 
appendix  or  cecum. 

Slesinger345  distinguishes  three  types  of  clinical  pictures  under  which 
the  disease  appears:  (1)  In  the  first,  and  most  common,  variety  of 
picture,  a  painless  and  progressively  enlarging  tumor  develops  in  the 
right  iliac  fossa,  with  the  ultimate  formation  of  abscesses  and  nstulse. 
(2)  The  second  type  has  a  more  acute  onset  resembling  very  strongly 
an  ordinary  attack  of  appendicitis;  as  a  matter  of  fact  the  appendix  is 
usually  found  in  a  gangrenous  condition.  (3)  In  a  third  class  an  infected 
area  appears  in  the  wall  of  the  gut,  procedes  to  perforate  and  gives  rise 
to  a  diffuse  peritonitis. 

Abdominal  actinomycosis  is  frequently  associated  with,  or  metas- 
tatic to,  pulmonary  forms  of  the  disease. 

Dysentery.348-353  507  In  spite  of  extensive  clinical  and  bacteriological 
investigations  very  little  advance  has  been  made  during  the  last  ten 
years  in  the  diagnosis  and  treatment  of  chronic  ulcerative  colitis.  Two 
common  varieties  are  noted  by  Lockhart-Mummery  :350  (1)  the  ordi- 
nary sporadic  form;  and  (2)  the  chronic  type  following  amebic  or  bacil- 
lary  (including  epidemic  forms)  dysentery.  Other  conditions,  many 
of  them  very  common,  may  produce  an  almost  similar  picture  to  true 
dysentery.  Low349  cites  the  following:  Syphilitic  ulceration  of  the 
rectum;  advanced  tuberculosis  of  the  lungs,  with  diffuse  and  extensive 
ulcerations  of  the  large  and  small  bowel;  schistomiasis  infection  only; 
paragomimus  dysentery;  heterophyses  dysentery;  ankylostomiasis; 
balantidal  dysentery;  pseudodysenteries,  such  as  those  due  to  foreign 
bodies  impacted  in  the  rectum  above  the  anus. 

During  1917  and  1918,  Leveuf  and  Heuyer351  observed  700  cases  of 
dysentery  that  came  directly  from  the  military  lines ;  among  these  there 
was  a  mortality  of  7  per  cent.  In  the  German  armies  in  Prussia,  in  1917, 
the  mortality  was  12  per  cent,  in  7076  cases.  In  either  case  the  mor- 
tality might  be  larger  if  the  ultimate  results  were  known. 

Dysentery  may  appear  as  a  complication  of  a  surgical  condition,  as  a 
flaring  up  of  a  previous  condition  incidental  to  the  operation,  or  as  a 
fresh  infection  in  an  already  weakened  resistance. 

The  surgical  complications  of  dysentery,  however,  are  not  common. 
Cope352  divides  them  into  three  groups.  Group  A  includes  local  phe- 
nomena, as  follows : 
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1.  Those  due  to  local  Intestinal  processes,  pericolitis  and  pericolic 
abscess.  These  are  more  common  than  are  known  and  are  found  more 
often  in  the  amebic,  than  in  the  bacillary,  forms  of  infection.  The  con- 
dition of  the  patient  is  usually  poor,  and  the  closure  of  the  perforation 
entails  technical  difficulties  owing  to  the  friability  of  the  intestinal  wall. 

2.  Acute  edematous  localized  colitis,  especially  typhlitis.  A  very 
common  error  in  diagnosis  is  the  assumption  that  an  acute  appendicitis 
is  present.  Emetine  is  very  effective  as  a  therapeutic  agent.  This  is 
probably  the  syndrome  which  Ileuyerand  Leveuf351  refer  to  as  pseudo- 
appendicitis. 

3.  According  to  Ileuyer  and  Leveuf,  in  the  acute  amebic  dysenteries 
the  ulcerations  in  the  large  intestine  are  associated  with  a  true,  and 
frequently  ulcerating  form  of  appendicitis.  The  condition  is  rarely 
revealed  because  of  the  associated  symptoms.  Dysenteric  appendicitis 
rarely  occurs  alone.  Involvement  of  the  appendix,  according  to  Heuyer 
and  Leveuf,607  forms  a  strict  surgical  indication. 

4.  Extensive  sloughing  of  the  mucous  membrane.  In  some  patients 
the  colon  becomes  an  actual  pus-sac.  Frequently  it  is  difficult  to  make 
accurate  bacteriological  studies  of  the  truly  predominating  organism. 
Surgery —  cecostomy  and  wide  side-tracking  of  the  intestinal  contents- 
is  imperative  for  these  bad  conditions. 

.  5.  Cicatrization  and  stricture  of  the  colon  and  rectum.  These  are 
found  surprisingly  seldom. 

6.  Perinephritic  abscess. 

Group  B  includes  surgical  conditions  following  as  a  remote  effect  of 
the  organism  or  its  toxins;  they  include  septicemia,  arthritis,  pyemia, 
myalgia,  fibrositis,  and  periostitis. 

Group  C  includes  associated  surgical  conditions  including  parotitis, 
boils,  abscesses  and  thromboses. 

In  the  treatment  of  dysentery,  Furno353  has  found  Nolfs  proteose  therapy 
remarkably  effective;  that  is,  the  intravenous  injection  of  10  or  12  c.c. 
of  a  10  per  cent,  solution  of  peptone  on  alternate  days.  The  reaction 
to  the  peptone  is  sometimes  intense,  but  is  harmless  if  properly  managed. 

The  consensus  of  opinion  among  the  best  authorities  is  that  the  most 
effective  treatment  for  the  various  forms  of  intractable  colitis  is  of  a 
surgical  nature  and  includes  a  temporary  diversion  of  the  contents  of 
the  bowel  through  a  fecal  fistula  combined,  with  local  treatment  of  the 
bowel  wall  with  often-repeated  irrigations.  The  brilliant  success  which 
attended  Leveuf  and  Heuyer's351  making  of  a  cecostomy  in  6  of  10  cases 
with  extremely  tender  colons  and  rapid  aggravation  of  the  general 
condition  should  encourage  earlier  surgical  intervention  in  both  acute 
and  chronic  dysentery.  By  opening  up  the  cecum  amply,  the  feces  are 
diverted  away  from  the  diseased  mucosa,  while  it  allows  direct  medica- 
tion of  the  intestinal  walls.  Leveuf  and  Heuyer351  operated  between  the 
eighteenth  and  twenty-fifth  days,  and  found  cecostomy  a  comparatively 
mild  intervention  while  it  protected  against  hemorrhage  and  perforation 
and  allowed  the  patients  to  be  amply  fed.  Lockhart-Mummery350 
prefers  an  appendicostomy  opening  which  he  advises  as  soon  as  the 
diagnosis  is  made.     The  irrigating  fluid  should  contain  no  antiseptic  of 
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any  kind  according  to  Loekhart-Mummery350  who  prefers  saline.  This 
rule  of  Loekhart-Mummery350  in  regard  to  the  type  of  operation  cannot 
be  implicitly  accepted ;  an  appendicostomy  is  frequently  insufficient  for 
very  obvious  reasons,  and,  in  any  case,  does  not  permit  the  free  side- 
tracking of  the  bowel  evacuations  which  is  so  highly  desirable.  There  is 
no  hard  and  fast  rule  about  the  character  of  the  irrigating  fluid,  and  every 
individual  case  ought  to  be  subjected  to  some  experimentation  until 
the  proper  fluid  is  found;  however,  this  much  must  be  said,  that  the 
blander  the  solution  the  better  it  usually  works. 

Intestinal  Polyposis.354  Of  the  50  known  cases  of  this  peculiar  dis- 
ease, 31,  according  to  Doering,  have  terminated  in  a  cancerous  trans- 
formation.- An  attempt  with  radium  in  the  treatment  of  this  affection 
has  been  reported  from  France ;  considerable  retrogression  of  the  polyps, 
with  a  marked  amelioration  of  the  diarrhea,  is  said  to  follow.  The  new 
form  of  therapy  deserves  a  wide  trial. 

Colostomy.355-361 509  In  modern  intestinal  surgery,  colostomy  or  enter- 
ostomy has  a  wide  degree  of  application;  it  may  be  required  to  function- 
ate temporarily  or  permanently.  Colostomy  of  the  Mickulicz  or  Maydl 
type  has  usually  been  performed  for  intestinal  growths  where  it  was 
preferable  to  have  the  bowel  draw  in  and  help  to  close  itself  as  rapidly 
as  possible  after  its  work  was  performed.  Maydl's  operation,  in  which 
a  glass  or  hard  rubber  rod  is  thrust  through  a  slit  in  the  mesentery  to 
maintain  the  bowel  well  out  of  the  wound,  is  the  one  preferred  by 
MacKinnon358  for  temporary  purposes.  At  the  appropriate  time  after 
the  primary  operation,  the  bowel  is  divided  freely,  transversely  down  to 
the  posterior  wall ;  but  no  bowel  should  be  trimmed  away,  the  aim  being 
to  leave  a  large  mass  of  protruding  tissue  external  to  the  body  wall. 
This  mass  will  be  smaller  around  the  margins  of  the  healed  incision, 
where  it  presents  a  marked  constriction.  Over  this  neck  a  receptacle, 
made  of  thin  rubber,  can  be  fitted  tightly  which,  hugging  the  constricted 
portion  of  the  bowel  closely,  prevents  any  leakage  and  compels  the  dis- 
charge of  any  bowel  evacuation  into  the  bag  without  touching  the  skin ; 
absolute  cleanliness  can  be  maintained. 

The  form  of  permanent  colostomy  described  by  Sistrunk,  Warbasse, 
Mixter,  and  others,  in  wLuch  a  considerable  section  of  the  abdominal 
wall  is  brought  together  under  the  loop,  precludes  any  form  of  extra- 
peritoneal closure  and  is  designed  for  a  permanent  colostomy.  Sistrunk's 
method,  which  is  a  modification  of  Mixter's  method,  was  described  in 
last  year's  Progressive  Medicine  (June,  1920,  p.  174).  In  operations 
which  in  their  general  plan  resemble  all  of  these  methods,  two  modifica- 
tions have  been  suggested  in  the  making  of  the  skin  incision.  Linthi- 
cum359  makes  a  "mortise  and  tenon"  skin  incision.  Instead  of  being 
continued  as  a  straight  line,  the  primary  incision  at  its  midpoint  is 
diverted  to  one  side  so  as  to  form  a  neck  with  a  width  of  1  cm.  to  a 
button-shaped  terminal  of  from  1.5  to  2  cm.  in  diameter.  When  the 
bowel  is  brought  through  the  incision,  an  opening  is  provided  through 
the  mesentery  through  which  the  skin  extension  is  protruded,  so  that  the 
bowel,  in  its  permanent  attachment,  is  sutured  to  the  skin  margin 
around  its  entire  circumference.     In  closing  the  wound,  the  button  is 
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sutured  hack  in  its  original  position.  When  the  bowel  is  cut  across, 
cither  at  the  time  of  operation  or  subsequently,  a  distinct  skin  separa- 
tion results  between  the  two  segments  of  cut  intestine  and  no  possible 
sagging  back  of  the  loops  can  take  place.  A  rod  is  not  needed  to  support 
the  bowel. 

In  Delore's609  method  the  primary  incision  is  obliquely-placed, 
parallel  to  the  left  crural  arch.  In  the  center  of  the  first  incision  two 
T-incisions  about  -4  or  5  cm.  long  are  then  made  4  em.  apart,  and  the 
tongue  of  skin  so  formed  is  separated  from  the  cellular  subcutaneous 
tissue.  The  intestinal  loop  is  then  held  between  the  fingers  and  the  small 
strip  of  skin,  caught  with  a  forceps,  is  pushed  beneath  it  and  sutured 
to  the  other  end  of  the  incision.  The  base  of  the  intestinal  loop  is  fixed 
to  the  peritoneum  with  a  few  sutures  and  the  loop  and  skin  bridge  are 
tamponed  and  dressed.  The  loop  is  sectioned  at  the  appropriate  time. 
In  seven  years  Malespine357  has  done  50  operations  with  this  teclmic 
and  has  had  no  complications.    The  bridge  of  skin  does  not  necrose. 

The  following  technic,  described  by  Coffey,355  combines  the  features 
of  a  temporary  and  a  permanent  colostomy:  A  loop  of  bowel  is  drawn 
up  through  a  longitudinal  wound  in  the  rectus  muscle.  This  incision 
should  be  from  two  to  three  inches  in  length.  The  mesenteric  borders 
of  the  two  limbs  of  the  intestine  are  sewed  together,  leaving  some  space 
at  the  apex  of  the  loop.  Two  or  three  interrupted  purse-string  sutures 
close  the  mesentery  back  of  this  line  in  order  to  prevent  a  knuckle  of 
intestine  from  becoming  incarcerated  in  the  space.  Another  line  of 
sutures  brings  the  free  margins  of  the  intestine  together,  thereby  bring- 
ing two  flat  surfaces  of  the  two  limbs  together.  The  loop  of  bowel  is 
now  sutured  to  the  edges  of  the  parietal  peritoneum  by  a  continuous 
lock-stitch  of  chromic  catgut.  A  similar  suture  fastens  the  loop  to  the 
aponeurosis  and  muscle.  A  tongue-shaped  flap  of  skin,  one-half  inch 
wide  at  the  apex  and  about  two  inches  long,  is  mobilized  on  one  side  of 
the  wround.  A  pair  of  artery  forceps  is  thrust  through  the  mesenteric 
space  at  the  apex  of  the  loop  and  the  space  is  dilated.  Through  this 
space  the  strip  of  skin  is  drawn  and  sutured  to  the  skin  on  the  opposite 
side.  After  the  skin  wound  has  been  closed  with  chromic  catgut  sutures, 
which  also  fasten  the  intestine  to  the  skin,  a,  piece  of  rubber  tubing  is 
passed  under  the  bowrel  on  top  of  the  strip  of  skin  and  made  into  a  ring. 
This  is  for  the  purpose  of  carrying  the  weight  and  avoiding  tension 
on  the  skin  flap.  The  intestine  is  opened  when  desired,  completing  the 
colostomy.  When  it  becomes  desirable  to  close  the  colostomy  opening, 
the  septum,  including  the  skin  flap  under  the  loop,  may  be  destroyed  by 
pressure  clamps. 

The  opening  then  becomes  a  fecal  fistula,  and  may  be  closed  by 
Coffey's  extraperitoneal  method356  or  by  some  other  plastic  operation. 

Closure  of  Fecal  Fistulae.  Coffey's365  method  of  closing  a  fecal  fistula 
by  indirection  is  the  following:  The  old  scar  and  the  fistula  is  circum- 
scribed in  the  dissection  extending  two  or  three  inches  below  the  scar 
and  including  a  narrow  strip  of  skin.  The  subcutaneous  tissues,  apo- 
neurosis and  muscle  are  similarly  dissected  and  incised  extending  to 
two  inches  on  either  side.    The  small  margin  of  skin,  together  with  the 
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edge  of  the  fistula,  are  then  trimmed  off,  and  the  edges  of  the  fistula  are 
turned  in  with  linen  thread  (the  sutures  are  knotted  on  the  inside).  A 
second  layer  of  chromic  sutures  brings  the  edges  of  the  incision  and  the 
connective  tissue  over  the  peritoneum  along  with  the  scar  tissue  over 
the  turned-in  fistula  and  adds  temporary  strength  and  bulk  to  the  closure. 
The  wound  is  then  thoroughly  irrigated.  A  double  suture-in  layers 
and  with  silkworm  gut  through-and-through  sutures  down  through 
the  muscle— is  made  for  the  superficial  wound,  and  drains,  made  of 
double  rubber  tubing,  are  placed  at  either  end. 

While  the  wounds  are  healing,  any  discharges  from  the  fistula  will 
be  carried  beneath  the  peritoneum  and  delivered  to  the  surface  at  the 
drainage  opening.  Apparently,  the  devious  path  thus  formed  is  the  aid 
which  helps  in  the  closure  of  the  fistula.  The  method  is  said  by  Coffey 
to  be  invariably  successful. 

In  the  method  described  by  Kinscherf,360  the  artificial  anus  is  closed 
by  loosening  the  peritoneum  all  around  the  fistula  without  opening  into 
the  peritoneal  cavity.  This  leaves  a  cone-shaped  cavity.  The  margins 
of  the  fistula  are  then  freshened,  and  prepared,  and  the  opening  is  closed 
with  catgut.  The  loosened  peritoneum  can  now  be  sutured  with  ease 
across  the  fistula.    The  outer  wound  is  closed  in  the  usual  way. 

If  by  any  chance  a  fecal  fistula  is  associated  with  much  suppuration, 
Guillimenet  and  Guerin361  do  not  believe  that  any  of  the  local  measures 
described  will  be  effectual.  For  such  cases  they  advise  a  complete 
resection  of  the  fistula-carrying  segment.  They  do  not  believe  in  doing 
any  primary  operation  for  the  diversion  of  the  fecal  discharge.  From 
personal  experience  the  reviewer  can  corroborate  this  point  of  view. 

Cancer  of  the  Large  Intestine.362-375  51°-512  During  the  last  twenty  years 
a  great  deal  of  work  has  been  done  in  the  treatment  of  carcinoma  of  the 
large  intestine.  Bevan367  emphasizes  the  great  importance  of  careful 
roentgen-ray  study.  The  roentgen-ray  is  not  infallible  in  these  cases, 
but  it  has  been  developed  to  the  point  at  which  it  is  certainly  the  most 
valuable  single  piece  of  evidence  that  one  can  obtain,  especially  in  the 
absence  of  a  palpable  tumor.  In  the  majority  of  the  cases  there  is  defi- 
nite indication  of  the  existence  and  location  of  a  tumor  in  the  colon, 
with  the  exception  of  some  cases  of  carcinoma  of  the  hepatic  and  splenic 
flexures  where  artefacts  are  prone  to  occur. 

In  the  practical  handling  of  these  cases  it  is  desirable  to  divide  the 
cases  into  two  distinct  groups:  (1)  Those  with  obstructive  symptoms; 
and  (2)  those  without  obstructive  symptoms.  Too  great  emphasis 
cannot  be  put  on  the  life-saving  value  of  colostomy  or  ileostomy  in  the 
presence  of  obstructive  symptoms  in  the  cases  of  carcinoma  of  the  colon ; 
in  these  a  more  difficult  and  complicated  picture  is  presented.  If  one 
has  definite  knowledge  of  the  location  of  the  carcinoma,  one  can  plan 
the  colostomy  to  the  best  advantage;  for  instance,  if  one  knows  that  the 
sigmoid  is  involved,  one  can  employ  the  sigmoid  or  descending  colon  for 
our  colostomy,  if  the  latter  is  to  be  made  permanent.  If,  however,  it  is 
but  temporary,  a  colostomy  in  the  cecum  is  preferable,  as  it  leaves  a  free, 
clean  field  for  resection.  When,  however,  there  is  any  doubt  as  to  the 
location,  Bevan367  advises  the  rule  of  making  a  right-sided  incision  and 
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of  employing  the  cecum,  ascending  colon,  or  ileum  for  the  fistula;  an 
opportunity  for  exploration  is  best  afforded  by  this  incision.  Waring's888 
experience  bears  out  that  of  Bevan.867 

Bevan887  advocates,  also,  a  three-stage  operation  in  the  presence  of 
obstruction.  The  stages  include:  (1)  A  primary  colostomy  at  a  distance 
from  the  seat  of  disease,  usually  in  the  cecum;  (2)  resection  of  the  car- 
cinoma with  side-to-side  anastomosis;  (3)  closure  of  the  colostomy  under 
local  anesthesia.  There  are  certain  advantages  to  this  method— greater 
simplicity  and  greater  safety.  Wood371  and  Waring888  have  also  adopted 
Bevan's  three-stage  method. 

In  those  cases  in  which  there  are  no  obstructive  symptoms,  Bevan367 
bases  the  technic  of  removing  the  carcinoma  in  one  stage  upon  three 
cardinal  principles: 

1.  All  of  these  cases  can  be  best  handled  through  four  different  incis- 
ions, namely,  a  muscle-splitting  incision,  like  an  appendix  incision,  on 
the  right  side;  a  similar  one  on  the  left  side;  a  large  S-shaped  incision  on 
the  right  side,  and  a  similar  one  on  the  left  side.  Bevan367  has  given  up 
the  use  of  the  midline  incision,  although  in  transverse  colon  tumors  it 
gives  the  best  access. 

2.  It  is  essential  in  the  removal  of  any  portion  of  the  large  intestine 
from  the  cecum  to  the  rectosigmoid  to  mobilize  very  fully  that  section 
of  the  bowel  which  is  involved  in  the  process  and  in  the  operative  pro- 
cedure.   This  is  possible  by  dividing  the  outer  layer  of  the  mesocolon. 

3.  The  importance  of  a  side-to-side  anastomosis  in  large  bowel 
surgery.  The  proper  technic  is  to  close  both  ends  of  the  gut  by  crushing, 
ligating  and  invaginating  with  linen  sutures,  and  then  making  a  side-to 
side  anastomosis  as  one  does  in  gastroenterostomy.  The  mortality— 
from  Bevan's  clinic,  and  from  the  literature — is  about  one-half  as  great 
in  properly  performed  side-to-side  anastomoses  as  in  properly  per- 
formed end-to-end  anastomoses  of  the  large  bowel. 

Taylor369  is  in  favor  of  doing  a  cecostomy  as  a  temporary  measure  in 
primary  resections  of  the  colon  to  act  as  a  vent  for  any  surplus  accumu- 
lation of  gasses  which  might  possibly  cause  any  undue  strain  on  the 
suture  line.  The  procedure  was  first  recommended  by  Stile,  of  Edin- 
burgh. 

Dowd,370  in  expressing  his  opinion  of  the  two-stage  operation  of  gut 
resection,  states  that  its  great  advantage  is  its  low  mortality.  A  one- 
stage  operation  is  more  suited  to  small  bowel  resection  because  the 
contents  are  fluid  and  not  very  septic,  while  the  peritoneal  coat  closely 
adheres  to  the  muscular  wall  of  the  bowel  and  this  makes  for  a  good 
defence  against  infection.  Cancer  is  rare  in  the  small  intestine,  hence 
the  patients  are  not  cachectic,  while  intestinal  leakage  of  any  kind  will 
cause  much  irritation  and  great  inanition.  The  same  arguments  hold 
good  for  the  ileocecal  region,  but  in  the  colon  from  the  hepatic  flexure 
to  the  sigmoid,  a  region  which  furnishes  70  per  cent,  of  the  cancers  above 
the  rectum,  the  two-stage  operation  is  to  be  preferred.  The  intestinal 
contents  in  this  segment  are  semisolid  and  full  of  bacteria;  partial 
obstruction  is  common,  and  a  septic  bowel  content  is  a  menace  to  healing. 
The  peritoneal  coat  is  frequently  defective,  the  patients  debilitated  .and 
skin  irritation  is  less  to  be  feared. 
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Hartwell511  estimates  that  the  probable  operative  mortality  of  all 
cases  of  carcinoma  of  the  splenic  flexure  up  to  the  present  time  is  over 
60  per  cent.  The  results  from  operation  done  in  many  stages  are  much 
better  than  when  done  in  one  stage.  Careful  study  indicates  that  the 
failures  in  the  one-stage  operation  would  have  been  avoided  by  the  other 
mode  of  attack.  These  failures  are  almost  entirely  from  leakage  some- 
where along  the  suture  line,  with  a  resultant  peritonitis  or  improperly 
drained  abscess.  There  are  other  abundant  records  to  show  that  the 
two-,  or  many-stage,  operation  has  a  much  lower  mortality  rate  than  the 
one-stage  operation.  The  obvious  disadvantages  of  the  former  are 
an  unpleasant  convalescence,  delayed  healing,  and  the  probability  of 
hernia. 

The  two-stage,  or  many-stage  operation  has  been  much  used  in  the 
passing  years.  Von  Mickulicz,510  of  Breslau,  reduced  his  mortality  from 
42  per  cent,  to  12.5  per  cent,  by  his  two-stage  operation.  Mayo378 
adopting  it  in  a  large  series  of  his  cases,  in  which  he  resected  the  left 
half  of  the  colon,  had  a  mortality  of  17  per  cent.  Oppel512  quotes  Finkel- 
stein  to  show  that  the  mortality  of  the  one-stage  operation  has  been 
29  per  cent,  and  that  of  the  two-stage  operation  has  been  16  per  cent.; 
these  figures  are  taken  from  a  large  collected  series.  Jones,374  of  Boston, 
is  of  the  opinion  that  the  three  principle  reasons  for  great  improvement 
are:  (1)  the  mobilization  of  the  colon;  (2)  the  provision  for  a  safety 
valve— various  forms  of  colostomy  or  enterostomy;  and  (3)  the  most 
important— that  the  cases  come  earlier  to  the  surgeon. 

Sigmoid  Resection.  Balfour372  has  again  come  forward  with  his  tube 
method  of  resection  of  the  intestine,  especially  for  the  sigmoid.  His 
enthusiasm  about  this  method  is,  however,  not  shared  by  Bevan.367 

Viability  of  the  Colon.  During  operation  in  which  it  is  necessary  to 
ligate  the  mesentery  or  mesocolon,  the  condition  of  the  blood  supply 
of  the  corresponding  intestine  can  be  learned,  according  to  Hedri,375 
by  the  examination  of  the  appendices  epiploica.  If  the  stretch  of  intes- 
tine is  suspected  of  not  being  adequately  supplied,  one  of  these  fat 
pouches  are  cut  off;  if  the  artery  in  its  stump  bleeds,  the  suspected 
portion  of  intestine  may  be  judged  to  be  adequately  nourished;  if  not, 
the  stretch  of  gut  cannot  be  left  and  more  must  be  resected. 

Carcinoma  of  Rectum.367-368376-387  Kuttner's377  report  on  carcinoma 
of  the  rectum  covers  800  cases  from  the  surgical  clinic  at  Breslau  and 
220  other  cases  drawn  on,  from  other  sources,  for  statistical  data. 
Rectal  carcinomata  are  more  frequent  in  men,  Kuttner's  record  standing 
for  63  per  cent,  for  men  and  8  per  cent,  for  women.  Men  between  the 
ages  of  fifty  and  seventy  are  chiefly  affected  and  women  between  forty 
and  sixty.  Eight  cases  occurred  between  seventeen  and  nineteen,  37 
between  twenty  and  twenty-nine;  the  cases  found  early  in  life  are  more 
frequently  found  in  women  than  in  men.  Of  the  total,  only  32  per  cent, 
were  found  suitable  for  radical  and  17  for  palliative  operation.  The  high 
percentage  of  inoperable  cases  is  especially  regretable  because  early 
diagnosis  of  carcinoma  of  the  rectum  can  be  made  so  readily.  In  the 
cases  at  the  Mayo378  Clinic  the  inoperability  has  gradually  risen  from 
about  20  per  cent,  until  now  it  is  put  at  approximately  70  per  cent. 
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Perhaps  some  of  this  increase  is  duo  to  a  greater  skill  developed  by  an 
increasing  experience.  Bull888  is  unable  to  decide  definitely  as  to  the 
operability  of  his  cases  except  by  an  abdominal  exploration.  Waring's 
experience888  parallels  that  of  the  Mayos;  the  patients  in  England  come 
at  a  very  late  stage.  Waring888  favors  an  exploration  made  at  the  time 
of  the  primary  inguinal  colostomy;  the  decision  is  then  made  accord- 
accord  in gly.  In  Hack's379  series  of  cases  the  operability  is  exceedingly 
low— slightly  under  30  per  cent.  To  determine  the  operability  the 
patients  are  examined  under  anesthesia  and  the  following  facts  are 
established:  (1)  The  extent  of  the  growth  in  both  directions;  (2)  the 
naturt>  of  the  growth;  (3)  the  mobility  of  the  tumor;  (4)  enlargements 
of  the  lumbar  glands  or  in  the  liver.  Back's  contra-indications  to  radical 
operations  are  (1)  general— age,  cachexia  and  metastasis;  (2)  local- 
extent  of  the  growth  and  its  fixation. 

( 'arcinomata  of  the  rectosigmoid  form  a  peculiarly  unfavorable 
group,  both  from  the  standpoint  of  the  practical  management  of  the 
operative  technic  and  from  the  standpoint  of  ultimate  prognosis. 
Bevan's367  views  are  these:  That  in  carcinoma  of  the  rectosigmoid  a 
wide  mobilization  through  the  abdomen  should  be  undertaken;  the 
carcinoma  removed;  a  left  inguinal  colostomy  made;  when  feasible,  the 
rectum  invaginated  and  excluded  from  the  peritoneal  cavity,  and  when 
advisable,  of  course,  from  the  extent  of  involvement,  removal  of  the 
entire  rectum.  One  must  use  good  judgment  in  determining  this  matter. 
There  is  nothing  to  be  gained  by  the  removal  of  the  lower  four  or  five 
inches  of  the  rectum  which  is  in  no  way  involved.  If  the  carcinoma  in 
the  rectosigmoid  is  limited  and  can  be  completely  removed,  the  lower 
portion  of  the  rectum  should  be  allowed  to  remain. 

In  carcinomata  of  the  rectum  itself,  when  the  tumor  does  not  extend 
up  into  the  bowel  more  than  three  or  four  inches  and  is  not  too  extensive, 
Bevan367  does  a  modified  local  resection:  The  rectum  is  split  posteriorly 
after  removal  of  the  coccyx,  bringing  the  entire  operative  field  well 
into  view.  The  lesion  is  removed  writh  the  cautery.  As  much  of  the 
rectum  as  is  absolutely  free  of  disease  is  saved  and  the  raw  edges  are 
reunited  with  catgut  sutures.  Necessarily  in  these  cases,  wound  healing 
is  by  granulation.  Bevan  has  been  gratified  to  find  what  good  control 
the  patients  have  secured  after  very  extensive  local  operations  for 
carcinoma  of  the  lower  three  inches  of  the  rectum.  Bevan367  has  a 
number  of  patients  who  have  been  operated  upon  from  two  to  five  years 
ago  and  who  are  free  from  recurrence  and  have  very  satisfactory  control. 

Miles380  described  the  various  modes  of  spread  of  rectal  carcinoma 
and  showed  that  the  local  size  of  the  tumor  was  of  less  importance  than 
the  glandular  infection  which  was  generally  recognized  as  developing 
in  three  ascending  zones.  It  wras  very  important  when  indicated  to  go 
high  up  and  clear  out  glands  near  the  iliac  vessels.  This  makes  the 
combined  operation  (abdominoperineal)  the  only  radical  procedure. 

The  discussion  at  the  meeting  of  the  British  Medical  Association380  381 
revealed  some  divergence  of  view  as  to  the  necessary  extent  of  extir- 
pation of  tissues  in  the  radical  removal  of  the  rectum.  Some  surgeons 
upheld  the  operation  advocated  by  Miles;380  others  thought  that  some 
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less  extensive  procedure  gave  ultimately  as  good  results.  Some  urged 
that  an  inguinal  artificial  anus  was  essential;  others  that  every  effort 
should  be  made  to  preserve  the  anal  sphincter.  I  think  the  best  opinion 
in  America  would  endorse  the  more  radical  methods. 

Very  few  of  the  rectal  carcinomata  lend  themselves  satisfactorily 
to  the  method  of  excision  through  the  parasacral  or  perineal  approach. 
The  disadvantages  of  the  method  are  apparent.  There  are,  however,  a 
very  few  cases  in  which  the  tumor  is  sufficiently  low  down  to  make  the 
use  of  this  method  justifiable.  Beer383  has  recommended  a  modification 
of  the  usual  technic  in  which  the  operation  is  so  planned  and  arranged 
that  the  bowel  is  not  opened  until  the  completion  of  all  of  the  procedures 
even  to  the  insertion  of  the  skin  sutures;  the  division  is  then  made 
between  clamps  and  ligatures;  an  "aseptic"  removal  is  thus  approxi- 
mated. 

In  resection  of  the  rectum,  a  certain  amount  of  trouble  may  present 
itself  from  an  unusual  extensive  marginal  necrosis  or  from  gangrene  of 
the  lower  bowel ;  these  occur  from  an  improper  division  of  the  nutrient 
arteries.  The  proper  division  is  thus  indicated  by  Torek:384  The  lower 
sigmoid  is  suspended  from  the  inferior  mesenteric  and  superior  hemor- 
rhoidal arteries  in  such  manner  that  it  cannot  be  brought  down  without 
dividing  this  suspending  vascular  cord.  While  the  sigmoid  arteries 
anastomose  freely  among  themselves  and  upward,  there  is  no  collateral 
circulation  between  the  lowest  sigmoid  artery  and  the  superior  hemor- 
rhoidal artery.  Therefore  the  site  for  dividing  the  inferior  mesenteric- 
superior  hemorrhoidal  blood  channel  is  not  in  the  superior  hemorrhoidal 
section  of  it  but  in  the  inferior  mesenteric  artery,  a  little  above  the  place 
where  the  lowest  sigmoid  artery  is  given  off.  Then  the  blood  from  the 
upper  sigmoid  arteries  can  pass  up  through  the  lowest  sigmoid  and  down 
again  through  the  superior  hemorrhoidal  artery. 

Back379  is  convinced  that  any  operation  which  does  not  remove 
entirely  the  terminal  bowel  (i.  e.,  one  which  ends  with  a  colostomy)  is 
a  poor  type  of  operation.  Under  this  heading  he  includes  (1)  the  trans- 
sacral excision  of  the  growth  with  an  end-to-end  anastomosis;  (2)  the 
abdomino-anal  types  of  operations  with  anastomoses  (both  of  these  end 
frequently  in  stricture  and  recurrence,  and  in  difficulties  in  the  act  of 
defecation);  (3)  the  Kraske  operation.  Back  considers  as  satisfactory 
radical  procedures  (1)  combined  abdomino-perineal  operations  and  (2) 
colostomy  followed  by  a  high  perineal  excision.  The  first  of  the  latter 
two  has  the  higher  mortality,  and  Back,  therefore,  prefers  the  second, 
which  is  a  two-stage  procedure  and  which  offers  as  good  a  chance  with 
less  risk.  In  Back's  operation  the  entire  distal  part  of  the  terminal 
bowel  is  buried  under  the  reconstructed  pelvic  peritoneum  and  removed 
in  toto  at  the  second  stage.  Lockhart-Mummery382  does  the  ordinary 
form  of  colostomy;  at  the  second  stage  the  terminal  bowel  is  removed 
by  transsection  between  clamps  in  the  usual  way  from  the  perineal 
approach.  Of  the  two  methods,  the  first,  as  done  by  Back,379  seems  the 
better.    This  method  is  used  rather  frequently  in  America. 

The  series  of  statistics  collected  by  Crile385  show  that  there  is  satis- 
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factory  ami  continuing  betterment  of  the  results  of  operation  for  car- 
cinoma of  the  rectum.    These  are  the  figures: 

RADICAL  OPERATIONS   FOR   CANCER  OF  THE   RECTUM. 
I.  Statistics  Collected  by  Various  Reporters. 

Mortality, 
Reporter.  Date  of  report.  Number.  percent. 

Tuttle  (Table  1) T<>  L885  487  22.4 

Tut  IK-  (Table  II) 1885-1892  512  20.4 

Tuttle  (Table  III) 1892  1897  259  11.7 

Ball 1896  175  16.5 

Billroth 1896  008  53.0 

Gross 1890  193  20.0 

Kelsev 1890  140  15.7 

MacCosh 1896  439  19.1 

Veljaminoff IS90  335  20.5 

Kronlein 1900  881  19.4 

EartweU  (group  of  N.  Y.  surgeons)      .  1905  46  20.0 

Challer  and  Perrin      ......  1913  208  40.86 

Hart  man 1913  1005  15.8 

J.  M.  Lynch 1918  335  10.0 

11.  Individual  Statistics. 

Kraske 1892  80  18.7 

Poppert 1906  63  6.3 

Hotter 1900  42  4.8 

Cripps 1907  85  4.7 

(ML  Alavo  (Mavo  Clinic)    .      .      .      .  1916  430  15.5 

C.  H.  Mayo  (Mayo  Clinic)   .      .      .      .  1910                (1913-1915)  12.5 

Bull 1919  44  11.4 

G.  W.  Crile  and  associates    ....  1920  72  9.7 

G.  W.  Crile  (personal,  last  series)    .      .  1920  20  0.0 
III.  Total  Series  of  Operations  for  Carcinoma  of  the  Rectum, 
Including  Colostomies  for  Obstruction. 

G.  W.  Crile  and  associates    ....  1920  158  12.5 

G.  W.  Crile  (personal,  last  series)    .      .  1920  38  0.0 

The  statistics  of  some  of  the  late  results  of  operation  for  carcinoma 
of  the  rectum  are  given  by  Kiittner377  and  Bull.386  Of  the  39  cases  in 
Bull's  series386  which  survived  the  radical  operation,  17  lived  for  an 
average  of  eight  and  one-half  years,  including  6  with  survivals  from 
twelve  to  twenty  years;  2  died  from  intercurrent  disease  after  one  and 
2  after  seven  years,  and  16  of  the  others  succumbed  to  metastases 
within  five  years.  Two  succumbed  to  a  peritonitis  following  attempts 
to  close  an  artificial  anus.  The  permanent  cures  thus  formed  30.8  per 
cent,  of  the  39  who  survived  the  operation,  or  27.3  per  cent,  of  the 
44  operative  cases.  Following  the  radical  operations  in  Kuttner's 
patients,377  32.5  per  cent,  survived  three  years  and  longer;  21.6  per  cent, 
lived  longer  than  five  years;  16.4  per  cent,  more  than  eight  years;  12.8 
per  cent,  more  than  ten  years.  Of  the  patients  who  survived  the  opera- 
tions for  three,  or  more  years,  21  died  of  recurrence  in  the  fourth  or 
fifth  year;  8  more  in  the  sixth  to  eighth  years;  and  3  in  the  ninth  and 
tenth  years.  Kiittner377  argues  that  the  advantage  of  the  radical  opera- 
tion is  not  so  much  in  the  fact  that  lives  are  prolonged  as  in  the  relief 
from  pain  and  discomfort. 

At  the  present  writing  the  majority  viewpoint  leans  to  the  practice 
of  operating  upon  all  cases  of  carcinoma  of  the  rectosigmoid  and  rectum 
proper  from  the  abdominal  approach.  The  method  lends  a  greater 
accessibility,  a  better  knowledge  of  the  presence  of  metastatic  formation 
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in  the  regional  lymph  nodes  and  in  the  more  distant  viscera;  a  better 
opportunity  for  a  more  radical  cure  in  the  operable  cases  and  for  a  more 
intelligent  handling  of  inoperable  conditions;  and,  perhaps,  furnishes 
opportunity  for  a  greater  operability  in  large  series  of  cases.  The  dis- 
advantage of  the  larger  primary  mortality  is  negatived  partially  by 
increase  in  individual  experience  and  by  assiduous  nursing  in  the  post- 
operative period. 

The  tragic  feature  in  the  radical  removal  of  cancer  of  the  rectum  is 
that  any  attempt  to  leave  the  anus  continent  often  compromises  the 
success  of  the  intervention.381  The  majority  opinion  leans  toward  the 
view  that  any  method  of  treatment  which  leaves  an  incontinent  anus 
carries  with  it  a  distinct  element  of  dissatisfaction.  Certainly  it  is  so 
to  the  patient.  It  must  be  admitted,  however,  that  in  the  present  state 
of  our  surgical  knowledge  this  is  perhaps  a  sine  qua  non  for  radical 
removal  of  a  malignant  growth.  A  field  is,  however,  given  because  of 
this  circumstance,  for  experiment  in  the  therapeutic  application  of 
x-rays  and  radium  for  cancers  of  the  rectum  and  rectosigmoid. 

Unfortunately,  from  the  very  nature  of  our  knowledge  and  experience, 
the  .r-rays  and  radium  are  only  applied  in  cases  in  which  the  use  of  the 
knife  is  not  possible— that  is,  in  the  inoperable  cases.  The  hope  is, 
however,  present  that  with  increased  experience  the  method  will  find 
wider  application  in  more  operable  cases.  Up  to  the  present  writing  the 
.r-ray  treatment  of  cancer  of  the  rectum  has  been  unsatisfactory  in 
Chaoul's  hands.387  The  use  of  radium  within  the  rectum  is  more  satis- 
factory. Radiation  causes  a  melting  away  of  the  tumor  tissue.  Fecal 
obstruction,  foul  discharge,  and  pain  may  also  disappear.  The  results, 
however,  are  not  permanent,  as  the  cancer  continues  to  spread  at  the 
periphery.  The  reason  for  this  is  the  fact  that  the  radium  rays  have 
an  intensive  effect  on  the  cells  near  them  while  those  farther  away  are 
given  an  irritation  dose  rather  than  a  fatal  one.  A  more  effective  action 
is  obtained  at  the  periphery  with  a--ray  treatment  if  it  is  given  intensively 
and  from  various  fields.  With  maximal  radiation  by  means  of  Coolidge 
tubes,  0.7  zinc  filters,  the  results  are  greatly  improved.  Following  a 
negative  stage  characterized  by  nausea,  vomiting,  headache  and  malaise, 
and  slight  fever,  continous  improvement  is  noticed  in  about  two  weeks. 
The  results  from  roentgen  ray  treatment  in  Kiittner's  inoperable  cases 
were  Jess  favorable  than  with  an  artificial  anus  but,  in  this  regard, 
Kiittner  feels  that  we  stand  merely  on  the  threshhold  of  what  may  be 
therapeutically  possible. 

Prolapse  of  the  Rectum.388  389  Heinemann38S  advocates  a  method  of 
operative  treatment  with  which  he  has  been  successful  in  nearly  all  of 
26  exceptionally  severe  cases  of  prolapse  of  the  rectum.  He  sutures  the 
anus,  and  then,  through  a  median  incision  from  anus  to  coccyx,  with  a 
semicircular  extension  at  the  edge  of  the  anus,  he  slits  the  muscles  and 
loosens  the  rectal  walls.  Then  he  passes  three  threads  lengthwise 
through  the  wall  of  the  rectum  not  including  the  mucosa.  As  the  threads 
are  tied,  they  take  up  three  deep  transverse  folds  in  the  rectal  wall.  By 
tying  the  ends  of  the  threads  from  each  side  together,  a  lengthwise  fold 
is  also  taken  up.    The  higher  threads  are  fastened  to  the  coccyx  or  to 
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tissues  suspending   the   rectum.     The   levator   ani  muscles  are   then 
sutured  and,  if  necessary,  a  fold  is  also  taken  in  the  sphincter. 

Plastic  Operations  upon  the  Rectum.1""  In  tubular  strictures  of  the 
net  inn  occurring  in  the  lower  four  inches  of  the  bowel  in  inultiparous 
women,  the  utilization  of  part  of  the  voluminous  vaginal  mucosa  as  a 
transplant  into  the  rectum  has  been  tried  by  Stone/'90  This  has  been 
done  only  when  long-continued  dilatation  has  failed  to  give  relief,  and 
where  the  Wassermann  test  has  been  for  a  long  time  negative.  The 
procedures  are  the  following:  The  posterior  wall  of  the  vagina  is  incised 
longitudinally  in  the  midline,  exposing  the  strictured  rectum  from  in 
front.  Some  of  tin-  scar  tissue  about  the  rectum  is  dissected  away  and 
then  it  is  incised  longitudinally  in  the  anterior  midline.  The  edges  of 
the  vaginal  incision  are  sutured  to  the  corresponding  edges  of  the  rectal 
mucosa,  thus  forming  a  recto-vaginal  fistula,  then  on  each  side  of  this 
fistula  a  flap  of  vaginal  mucosa  about  an  inch  wide  is  outlined,  and  its 
outer  edge  is  dissected  up,  leaving  the  inner  portion  about  the  recto- 
vaginal fistula  still  attached.  The  freed  outer  edges  of  these  two  flaps 
are  turned  over  toward  each  other  and  sutured  together  in  the  midline, 
thus  causing  the  flaps  to  fold  over  and  face  downward  towTard  the  rectum. 
The  remaining  vaginal  mucosa  is  then  brought  together  over  these 
reversed  flaps  burying  them  and  the  rectum,  and  repairing  the  posterior 
vaginal  wall.  This  procedure  implants  two,  inch-wride  strips  of  the 
mucosa  of  the  vagina  into  the  rectum  and  widens  the  stricture  very 
materially. 

THE  LIVER.391-418513 

Liver  Ptosis.  In  cases  of  liver  ptosis  the  relaxation  of  the  abdominal 
wall  is  generally  such  that  even  a  median  laparotomy  incision  gives  a  full 
view  of  the  liver.  The  portion  of  the  liver  most  often  affected  is  the 
right  lobe;  and  there  is  marked  elongation  of  the  right  coronary  and 
suspensory  ligaments,  with  loose  adhesions  to  various  intestinal  loops. 
Colonna391  believes  that  present-day  methods  of  hepatopexy  are  inade- 
quate, and  that  the  rational  procedure  should  include  doubling  of  the 
coronary  ligament,  especially  on  the  right  side,  a  Depage  suspensory 
ligamentopexy,  marginal  fixation  of  parts  not  supported  by  even  the 
shortened  ligaments,  and  a  plastic  operation  to  restrict  the  cubic 
content  of  the  abdominal  cavity  and  thereby  increase  the  visceral 
resistance  against  the  lower  surface  of  the  liver.  The  lax  condition  of 
all  of  the  parts  facilitates  these  procedures.  The  plastic  on  the  abdom- 
inal wall  includes  the  excision  of  all  surplus  cellular  adipose  tissue  and 
an  overlapping  of  the  various  layers  making  the  sheaths  of  the  recti 
muscles  and  of  these  muscles  themselves. 

The  Santucci  method  of  hepatopexy  is  described  by  Mosti;392  there 
have  been  7  cases  in  which  this  operation  has  been  done,  and  in  which  a 
permanent  correction  of  the  hepatoptosis  has  been  obtained  without  the 
slightest  resultant  injury  to  the  liver.  The  technic  is  the  following:  A 
long,  curving  incision  is  made  from  the  sternal  margin  of  the  rectus 
abdominis  sweeping  dowm  to  about  four  inches  below  the  costal  arch 
and  then  up  a  little  to  the  axillary  line.    The  skin  muscle  flap  is  turned 
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back  on  the  chest  and  the  peritoneum  is  incised  just  below  the  fold  of 
the  flap.  The  liver  is  then  moved  into  place  and  held  there  while  the 
free  lip  of  the  incision  in  the  peritoneum  is  rolled  up  on  itself  to  make  a 
kind  of  cord;  this  is  encircled  by  three  loops  of  stout  silk  about  3  or  4  cm. 
apart.  Each  silk  thread  is  then  passed  through  the  right  lobe  of  the 
liver,  from  top  to  bottom,  about  2  or  3  cm.  from  the  sharp  edge,  to  cor- 
respond exactly  with  the  location  in  the  peritoneum.  These  threads 
are  then  drawn  up  and  tied  over  the  costal  arch.  The  liver  is  thus  sup- 
ported from  beneath  and  suspended  from  above  without  any  direct 
traction  on  the  liver  itself.  Mosti  has  found  about  30  operative  cases  of 
total  hepatoptosis  on  record  with  nearly  as  many  different  technics  as 
there  are  cases.  The  clinical  picture  of  a  sagging  liver  includes  continu- 
ous and  spasmodic  pain,  probably  from  traction  of  the  heavy  organ  on 
its  ligaments  and  from  pressure  on  the  solar  plexus. 

Liver  Abscess.393-399  Most  of  the  reports  in  regard  to  liver  abscess 
are  coming  from  the  far  East  and  from  military  sources.  In  civil  practice 
cases  of  abscess  of  the  liver  are  not  so  frequently  seen  now  as  formerly. 
The  points  of  importance  to  which  Candler399  draws  attention  are  that 
oftentimes  there  is  no  history  of  diarrhea  or  dysentery  in  these  cases; 
frequently  no  amebse  are  found  in  the  feces  and  even  in  fatal  cases  little 
or  no  ulceration  of  the  bowel  is  found  postmortem.  Fairly  low  tempera- 
ture, pulse-rate  and  leukocytosis  are  not  always  contra-indicative  of  the 
presence  and  quantity  of  pus.  The  liver  may  not  be  enlarged  downward 
or  only  slightly  so,  because  of  necrosis  occurring  around  the  abscess 
rather  than  because  the  liver  is  enlarged  or  pushed  downward.  If  the 
puncture  fails  to  find  pus  in  a  case  diagnosed  clinically,  an  epigastric- 
incision  should  be  made  in  an  attempt  to  get  a  scientific,  early  diagnosis 
and  treatment.  Drainage  should  be  free,  followed  by  daily  sterile  dress- 
ings and  a  course  of  emetine  injections.  The  drainage  tube  should  be 
removed  as  early  as  possible  to  prevent  secondary  infection  and  rigid 
sinus  formation.  Inflamed  lung  is  liable  to  disguise  inflamed  liver  below 
and  beneath  it. 

The  .r-ray  is  of  great  value  in  diagnosing  the  abscesses  which  involve 
the  diaphragm  secondarily.  According  to  Talbot,394  the  subdiaphrag- 
matic variety,  in  contradistinction  to  the  epigastric  type,  of  abscess 
is  more  difficult  to  diagnose  and  cure. 

Biliary  Cirrhosis.  White400  recommends  cholecystgastrostomy  for 
the  purpose  of  securing  a  continuing  drainage  of  the  biliary  tract  in 
infective  biliary  cirrhosis  of  the  liver.  In  his  experience  no  ascending 
infection  has  occurred,  and  the  presence  of  bile  in  the  stomach  is  neither 
intolerable  nor  harmful  to  the  patient. 

Carcinoma  of  the  Liver.  Cohn's401  resume  of  carcinoma  of  the  liver 
is  of  timely  interest.  Primary  malignancy  of  the  liver  is  very  rare,  the 
secondary  condition  being  from  20  to  40  times  as  frequent.  The  disease 
may  occur  at  any  age  and  several  cases  have  been  reported  in  which  the 
lesion  was  found  at  birth.  It  is  more  common  in  men,  and  it  may  remain 
latent  for  several  years;  as  a  rule,  however,  it  runs  a  rapid  course.  There 
are  three  common  types  under  which  primary  liver  carcinoma  appeal's, 
namely,  massive,  diffuse,  or  nodular;  the  nodular  or  multiple  form  is  more 
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common,  grows  rapidly  and  quickly  degenerates.     A  fourth  type  of 
primary  carcinoma  appears  in  the  cirrhotic  liver;  a  fifth  is  the  primary 

melanotic  carcinoma. 

The  etiology,  of  course,  is  unknown.  Irritations  of  various  kinds  are 
assumed  and  these  include  the  various  forms  of  cirrhosis,  biliary  calculi, 
and,  in  exceptional  cases,  parasites.  In  86  per  cent,  of  the  cases  cirrhosis 
is  present  as  an  additional  lesion.  It  is  curious  that  gall-stones  should  be 
relatively  common  with  primary  carcinoma  of  the  liver,  and  rare  with 
secondary  carcinoma.  The  growth  is  compensatory  and  proliferates  by 
direct  extension. 

The  earliest  symptoms  are,  usually,  vague  gastro-intestinal  disturb- 
ances. Later,  there  are  loss  of  flesh,  cachexia,  and  marked  digestive 
trouble.  Icterus  is  present  in  63  per  cent.,  ascites  in  58,  edema  in  41, 
splenic  enlargement  in  32  and  fever  in  14  per  cent.  Metastases  comes 
at  a  comparatively  late  period  and  is  not  very  widespread.  The  retro- 
peritoneal glands,  the  omenta  and  the  lungs  are  involved  frequently; 
the  supraclavicular  glands  and  heart  rarely. 

Operation  has  given  successful  results  in  some  cases;  this  has  con- 
sisted of  excision  of  the  local  area  or  of  excision  of  a  whole  lobe.  In 
some  cases  of  local  recurrence,  reoperation  has  been  more  successful. 

Physiology  of  Bile  Secretion  and  the  Pathology  of  Jaundice.  As  a  result 
of  experiments,  Downs402  feels  inclined  to  believe  that  some,  at  least, 
of  the  endocrine  organs  exert  a  specific  influence  on  the  secretory  activi- 
ties of  the  hepatic  cells  leading  to  the  production  of  bile.  _  The  output 
of  bile  in  the  dog  is  increased  by  the  administration  of  secretin;  decreased 
by  adrenalin,  and  by  mammary,  orchitic,  pancreatic  and  thymic  gland 
substance.  The  amount  of  bile  is  not  influenced  in  a  constant  manner 
by  spleen  and  thyroid  substance. 

*  Waldorp403  classifies  the  different  forms  of  jaundice,  those  due  to  the 
complete,  or  partial,  retention  of  all  the  elements  of  the  bile,  and  those 
due  to  the  isolated  retention  of  bile  pigments  or  of  bile  salts.  The 
latter  group  includes  hemolytic  jaundice,  catarrhal  jaundice  in  the  active 
stage,  and  some  cases  of  jaundice  resulting  from  cirrhosis,  or  from  infec- 
tious or  toxic  disease  of  the  liver;  possibly  it  includes  likewise  the  early 
phases  of  the  other  group.  Brule  and  Garba409  investigated  the  reten- 
tion of  bile  components  in  a  long  series  of  patients  and  could  demon- 
strate it  in  some  patients  who  gave  no  evidence  of  jaundice,  but  who 
had  tuberculous,  malarial  or  other  forms  of  liver  disease,  in  typhoid,  in 
pneumonia  in  male  adults  and  in  all  persons  with  chronic  poisoning  from 
any  cause.  The  bile  salts  are  also  liable  to  be  retained  in  pregnancy,  the 
retention  increasing  as  the  pregnancy  progresses  and  ceasing  after 
delivery.  The  case  reported  by  Bouchut  and  Lamy404  belongs  in  the 
cirrhosis  group,  with  dissociated  retention  of  bile  elements. 

The  reason  why  the  chemical  processes  in  the  liver  have  not  awakened 
more  interest  in  the  past  is  that  disturbance  in  liver  metabolism  are 
difficult  to  determine.  It  has  been  difficult  to  differentiate  between 
pathological  and  physiological  phenomena,  perhaps,  because  the  patho- 
logical phenomena  are  usually  only  quantitative  shiftings.  Isaacs406 
thinks  that  these  quantitative  changes,  while  causing  at  first  only  partial 
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changes,  usually  afl'ect  the  action  of  the  liver  as  a  whole.  The  equilib- 
rium of  certain  associated  processes,  on  which  the  normal  metabolism 
of  the  liver  depends,  may  be  only  slightly  disturbed,  but  in  the  aggregate 
a  complex  derangement  of  liver  function  may  thus  be  entailed,  which 
is  always  a  question  of  an  exaggeration,  or  diminution,  of  some  normal 
specific  function. 

The  approach  and  progress  which  have  been  made  in  the  study  of  liver 
function  has,  up  to  the  present,  concerned  itself  with  the  question  of 
individual  products  manufactured  in  the  liver.  I  reviewed  the  subject 
of  cholesterin  extensively  last  year.  During  the  past  year,  there  have 
been  a  number  of  communications  dealing  with  urobilin. 

The  urobilin620  bodies  are  a  group  of  chemical  products  derived  by 
bacterial  action  from  the  normal  bile  pigments.  The  appearance  of  the 
latter  in  the  urine  is  usually  looked  upon  as  a  sign  of  irregular,  or  abnor- 
mal, functioning  somewhere  in  the  organism.  A  common  hypothesis 
allocates  the  formation  of  urobilin  to  the  intestine.  From  there  it  may 
be  excreted  through  the  bowel,  destroyed  and  reabsorbed,  and  carried  to 
the  liver,  whence  it  is  returned  once  more  via  the  bile  to  the  bowel. 
That  is  the  viewpoint  of  Labbe  and  Carrie.408  The  bile  pigments  enter- 
ing the  bowel  become  transformed  into  urobilin.  Part  of  this  is  voided 
in  the  stool  (stercobilin)  and  the  rest  is  reabsorbed  and  carried  to  the 
liver.  The  liver  utilizes  this  anew,  probably  to  make  bilirubin,  but  if 
the  liver  is  not  functionating  properly,  part  of  the  urobilin  passes  through 
unmodified  and  gets  into  the  blood,  whence  it  passes  into  the  urine. 
Urobilinuria  thus  requires  (1)  the  presence  of  stercobilin  in  the  intestine 
which  implies  the  permeability  of  the  bile  passages,  and  (2)  functional 
insufficiency  of  the  liver.  There  can  be  no  urobilinuria  at  the  height  of 
jaundice  from  retention.  Of  course,  bilirubin  may  become  transformed 
into  urobilin  elsewhere  than  in  the  bowel,  but  this  is  exceptional  and 
comparatively  insignificant. 

Brule  and  Garba409  propound  a  different  theory.  They  claim  that  with 
complete  arrest  of  the  passage  of  bile  into  the  bowel  the  bilirubin  in  the 
blood  may  become  transformed  into  urobilin.  This  may  pass  into  the 
urine  without  participation  of  the  bowel  in  any  respect,  or  only  in  small 
amounts  not  commensurate  with  the  intensity  of  the  urobilinuria.  The 
presence  of  stercobilin  in  these  conditions  does  not  testify  that  the  bile 
is  passing  directly  into  the  bowel.  It  may  be  shut  off  completely  by 
obstruction  of  the  biliary  apparatus  or  by  some  lesion  in  the  liver,  and 
yet  stercobilin  may  pass  through  the  mucosa  (via  the  blood  stream)  into 
the  feces. 

The  observation  of  Bauer  and  Spiegel410  and  of  Menlengracht513  that 
the  bilirubin-content  of  the  blood  seems  to  keep  at  a  constant  figure  in 
different  persons  under  normal  conditions,  but  that,  exceptionally,  a 
high  bilirubin  content  of  the  blood  is  found  with  obstruction  of  the  bile 
passages,  seems  to  confirm  the  viewpoint  of  Brule  and  Garba.409  Whipple 
Hooper  and  llobscheit411  assert  that  there  is  no  conclusive  proof  that 
urobilin  is  ever  absorbed  from  the  intestines  because  of  their  observation 
of  the  constant  presence  of  urobilin  in  the  bile  of  fasting  dogs  carrying 
a  biliary  fistula.    The  evidence  of  their  work  is  not,  however,  absolute 
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because  it  is  possible  and  it  frequently  is  a  fact  — that  sonic  of  the  bile 
escapes  into  the  gut  in  spite  of  the  fistula.  At  any  rate  the  evidence 
presented  by  Hansen1""  from  clinical  sources  would  seem  to  indicate 
that  the  objections  to  Labbe  and  ( larrie's408  hypothesis  arc  not  sufficient 
to  in\  alidate  it  completely. 

Hansen11-'  found  urobilinuria  in  SO  per  cent,  of  53  persons  with  chole- 
lithiasis, and  in  100  per  cent,  of  33  who  were  examined  during  a  gall- 
stone attack,  while  the  findings  were  negative  in  71  per  cent,  of  17")  con- 
trol cases.  'The  mere  presence  of  gall-stones  is  not  enough  to  induce 
urobilinuria,  hut  the  latter  is  constant  during  an  attack  of  gall-stone 
colic  if  the  common  bile  duct  is  permeable.  If  the  stone  has  obstructed 
the  common  duct  so  that  no  bile  is  able  to  pass  into  the  bowel,  then  bile 
pigment  may  be  found  in  the  urine,  but  no  urobilin.  In  some  of  the 
cases  which  seem  to  be  gall-stone  colic,  but  in  which  no  urobilin  was  found 
in  the  urine,  the  reliability  of  the  test  wras  further  confirmed  at  operation 
in  which  other  lesions  were  demonstrated.  Of  course,  urobilinuria  is  no 
specific  reaction  to  gall-stones  but  it  is  proving,  in  Hansen's  experience, 
in  connection  with  other  aids,  a  very  valuable  help  in  the  diagnosis  and 
estimation  of  the  course  of  the  case.  His  tests  showed,  further,  that 
fever  in  itself  does  not  induce  urobilinuria. 

The  actual  part  played  by  bile  in  the  production  of  the  connec- 
ts e  tissue  lesions413  in  general  of  the  human  liver  is  not  definitely 
known.  There  is  positive  evidence  that  human  bile  may,  on  occasion, 
be  the  cause  of  important  damage  to  the  liver;  sudden,  total  obstruction 
of  the  common  duct  results  in  large  wedge-shaped  areas  of  bile-stained 
necrosis;  long-continued  stasis,  when  uncomplicated  by  infection,  as  is 
rarely  the  case,  has  been  known  to  result  in  stellate  cirrhosis  with  many 
new-formed  bile  ducts;  these  changes  follow^  regularly  in  animals. 

Ligation  of  the  common  duct  of  the  rabbit  results  in  a  mixed  lesion 
from  injury  throughout  the  entire  length  of  the  bile  channels.  By 
obstructing  single  ducts  and  altering  the  portal  system,  Rous  and  Larri- 
more413  have  produced  cirrhoses  of  pure  monolobular,  and  of  diffuse 
intralobular  types.  The  character  of  the  connective-tissue  changes  is 
determined  by  the  path  of  escape  of  bile  from  the  collecting  system  which 
in  turn  is  largely  conditioned  upon  the  secretory  activity,  while  this 
again  is  dependent  upon  blood  flow.  The  portal  flow7  is  largely  diverted 
from  regions  of  local  stasis  through  encroachment  on  the  stream  bed  by 
the  dilated  ducts. 

There  is  a  large  margin  of  safety  in  bile  elimination.  Less  than  one- 
quarter  of  the  rabbit's  liver,  and  this  deprived  of  its  entire  portal  stream, 
will  suffice  to  keep  the  organism  free  from  clinical  jaundice  and  healthy 
when  the  remainder  of  the  liver,  which  receives  all  of  the  portal  blood, 
has  its  ducts  ligated.  The  vicarious  elimination  thus  illustrated  is  of 
great  importance  for  regions  of  local  stasis  by  keeping  the  blood  relatively 
free  from  bile,  thus  preventing  resecretion  into  such  regions,  and  facili- 
tating exchange  from  them  into  the  body  fluids. 

These  experimental  monolobular  and  intralobular  cirrhoses  are  the 
result  of  the  limitation  of  biliary  lesions  to  special  levels  of  the  duct 
system.     Their  resemblance  to  the  different  forms  of  biliary  cirrhoses 
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associated  with  Hanot's  name  is  close,  and  the  diverse  liver  lesions  of 
Hanot's  disease  are  readily  explained  on  the  assumption  that  the  stasis, 
with,  or  without,  infection,  which  is  indubitably  here  present,  has  its 
situation  at  different  levels  in  different  cases.  There  are  reasons  for  the 
view  that  bile  stasis  per  se  may  sometimes  be  a  prime  cause  of  the  malady. 
Certainly  such  stasis  must  be  thought  of  as  acting  to  complicate  many 
chronic  liver  lesions. 

There  is  clinical  corroboration  of  this  experimental  lesion  produced 
by  Rous  and  Larrimore413  in  the  literature.  In  a  case  of  hepatic 
cirrhosis,  described  by  Rolleston  and  Wyard,414  the  lesion  described 
corresponded  fairly  closely  with  that  produced  experimentally  by  Rouss 
and  Larrimore. 

Some  further  experiments  of  Rous  and  Larrimore415  show  that  the 
occlusion  of  portal  branches  to  a  part  of  the  rabbit's  liver  leads  to  a 
progressive,  and  ultimately  complete,  atrophy  of  the  parenchyma  in  the 
region  deprived  of  portal  blood,  and  to  hypertrophy  of  the  rest  of  the 
hepatic  tissue  which  receives  such  blood  in  excess.  There  are  indications 
in  the  literature  that  an  atrophy  conditional  upon  hypertrophy,  such  as 
is  here  described,  occurs  in  man  after  local  portal  occlusion.  The  experi- 
ments of  Rouss  and  Larrimore,415  not  yet  completed,  show  definitely  its 
occurrence  in  the  dog.  The  bile  secreted  from  a  liver  mass  far  advanced 
in  atrophy  and  competing  with  a  large  bulk  of  parenchyma  that  receives 
the  entire  portal  stream  is  almost  colorless  and  may  give  but  a  weak 
Pettenkofer  reaction.  In  actual  practise,  conditions  of  this  kind  can 
conceivably  occur  as  a  late  result  of  a  portal  phlebitis.416  417 

In  surgical  practice  the  significance  of  jaundice*1*  is  very  important. 
In  approximately  50  per  cent,  of  the  cases  at  the  Mayo  Clinic418  it  is 
caused  by  common  duct  obstruction  with  gall-stones;  in  20  per  cent, 
by  absorption  of  bile  in  the  liver  in  infective  or  catarrhal  jaundice  with- 
out duct  obstruction.  From  5  to  8  per  cent,  of  the  cases  of  jaundice  are 
caused  by  serious  infection  of  the  gall-bladder,  possibly  gangrenous, 
with  or  without  stones.  Jaundice  from  cancer  represents  15  per  cent. : 
one-half  of  these  by  cancer  of  the  liver,  the  other  half  by  cancer  of  the 
pancreas  or  bile  or  pancreatic  ducts.  Jaundice  is  a  late  symptom  in 
gall-bladder  disease  and  results  from  the  neglect  in  not  advising  operation 
at  the  preventative  stage.  The  mortality  following  cholecystectomy  for 
cholecystitis  with,  or  without,  stones,  is  low— only  1.8  per  cent,  in  2460 
operations  performed  in  a  three-year  period;  and  in  337  cases  of  chole- 
cystectomy and  choledochotomy  combined  the  mortality  was  3.2  per 
cent.  In  a  group  of  obstruction  cases,  however,  cholecystostomy  and 
choledochotomy  were  done  with  a  mortality  of  16.2  per  cent.;  the 
increase  in  the  mortality  is  due  to  the  late  stage  of  the  process  indicated 
by  the  jaundice. 

THE  GALL-BLADDER. 

Gall-bladder  Diagnosis.419"455  514  515  There  is  a  good  deal  of  comment 
in  the  literature  on  the  close  physiologic  and  pathologic  relationship 
between  the  stomach,  intestine,  pancreas  and  liver,  so  that  it  may  be 
impossible  to  distinguish  from  the  manifestations  of  any  symptom- 
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complex  which  of  the  organs  enumerated  is  the  one  primarily  involved. 
An  important  point  which  Labbe  brings  out  is  to  regard  the  digestive 
apparatus  as  a  whole,  and  not  center  our  investigations  on  any  one  organ. 
The  question  as  to  how  symptoms  are  referred  to  other  viscera  is  gone 

into  at  some  length  by  Kolleston1-"  who  distinguishes  a  variety  of 
mechanisms,  none  of  which  are,  perhaps,  new,  that  may  be  at  work  in 
different  cases.    'These  are: 

1.  Reflex  irritation:  Leven422  also  comments  on  the  intimate  and 
close  reflex  connections  between  the  biliary  and  gastric  regions. 

2.  The  mechanical  effects  of  adhesions  of  various  kinds. 

3.  The  effect  of  bacterial  toxins  absorbed  from  the  initial  focus. 

4.  The  effects  of  direct  metastatic  infection. 

Both  McGuire514  and  Smithies421  have  contributed  during  the  year 
valuable  resumes  of  their  experiences  with  disease  of  the  gall-bladder 
and  bile  passages.  Smithies421  statistical  summary  of  subjective  and 
objective  findings  in  1000  cases  is  especially  valuable.  I  do  not  think, 
however,  that  these  have  materially  advanced  our  knowledge,  or  our 
capabilities  in  the  diagnosis  of  the  indicated  conditions.  The  latest  and 
best  opinion  in  regard  to  the  latter  is,  perhaps,  best  summarized  by 
Cheney.425 

The  value  of  the  history  is  so  great,  especially  in  all  digestive  disturb- 
ances, that  no  amount  of  time  spent  in  eliciting  it  is  ever  wasted.  There 
seem  to  be  four  distinct  groups,  according  to  history  as  follows:  (1) 
recurring  attacks  of  colic  with  good  health  in  between;  (2)  recurring 
attacks  of  colic  with  more  or  less  constant  indigestion  between;  (3) 
chronic  stomach  trouble  with  subacute  gall-bladder  attacks;  (4)  chronic 
stomach  trouble  with  no  history  whatever  pointing  to  gall-bladder 
involvement  over  long  periods  of  time. 

The  evidence  obtained  by  the  physical  examination  in  gall-bladder 
disease  stands  next  in  value  to  the  history,  but,  even  so,  the  evidence  it 
gives  is  very  uncertain.  The  possible  results  are  of  three  sorts:  (1) 
Entirely  negative;  (2)  purely  subjective;  (3)  definitely  objective  as  well 
as  subjective.  The  objective  evidence  is  that  accompanying  distinct 
inflammatory  or  obstructive  lesions  and  include  the  local  signs  of  peri- 
toneal irritation,  the  presence  of  jaundice,  and  the  presence  of  a  palpable 
tumor. 

The  laboratory  evidence  that  is  of  any  use  in  the  diagnosis  of  gall- 
bladder conditions  is  that  furnished  by  the  roentgenological  examina- 
tion. But  positive  findings  are,  unfortunately,  not  the  rule  even  when 
other  evidence  is  conclusive.  A  liberal  estimate  seems  to  be  that  one- 
half  the  cases  of  gall-bladder  disease  give  such  direct  signs  by  means 
of  the  roentgen  ray,  and  possibly  this  estimate  should  not  be  more  than 
one-quarter.  Except  in  these  fortunate  instances,  one  comes  back  in 
the  diagnosis  of  gall-bladder  disease  to  old  and  well-tried  methods  as  the 
most  useful;  to  careful  and  painstaking  history  and  to  such  facts  as 
one  can  elicit  by  the  unaided  senses— by  sight  and  by  touch  particularly. 

A  method  which  involves  the  use  of  the  intradiiodenal  fo/fre426-429  has, 
however,  been  developed  by  Lyon,426  of  Philadelphia,  which  promises, 
although  it  still  is  in  an  experimental  stage,  to  furnish  an  additional 
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and  perhaps  very  valuable  aid  for  the  diagnosis  and,  perhaps,  therapy 
of  the  conditions  in  the  biliary  apparatus;  I  refer  to  the  intraduodenal 
use  of  magnesium  sulphate.4'*6-*29  Lyon's426  studies  were  reported  in  1917 
and  were  inspired  by  a  physiological  observation  which  the  late  Doctor 
Meltzer  had  made  at  the  Rockefeller  Institute. 

Among  other  chemicals,  magnesium  sulphate  possesses  the  ability 
not  only  to  relax  the  sphincter  of  the  common  bile  duct  and  thereby 
drain  the  bile  out  of  the  ducts,  but  also,  simultaneously,  to  cause  the 
gall-bladder  to  be  compressed  and  to  empty  its  contents. 

The  method  of  study  is  the  following:  The  patient  is  examined  in 
the  fasting  stomach  state;  the  mouth  is  thoroughly  rinsed  with  any 
good  antiseptic  solution.  A  sterile  duodenal  tube,  fitted  with  any  good 
tip,  is  passed  into  the  stomach  and  the  contents  are  aspirated  and  exam- 
ined, with  special  attention  to  the  morphological  constituents— endo- 
genous and  exogenous  cells,  leukocytes  and  bacterial  flora.  Then,  after 
washing  the  stomach,  the  tube  is  further  slowly  swallowed,  with  the  aid 
of  a  drink  of  water,  until  the  tube  passes  into  the  duodenum;  this  is 
accomplished,  usually,  within  forty-five  minutes.  Once  it  is  sure  that 
the  tube  is  in  the  duodenum  a  barrel-full  of  air  is  injected  to  distend  the 
duodenal  walls  and  prevent  any  traumatism ;  a  connection  is  made  first 
with  a  sterile  aspirating  bottle,  and  gentle  aspiration  is  begun.  In  the 
fasting  duodenal  state,  and  when  the  physiological  condition  is  normal, 
the  sphincter  of  the  common  bile  duct  should  be  closed  and  the  duodenal 
contents  should  be  bile-free,  pearly  gray,  of  syrupy  and  stringy  consist- 
ence, fairly  transparent,  and  should  have  a  relatively  small  amount  of 
flocculent  or  flaky  sediment.  The  first  bottle  is  then  detached  for  study 
of  its  contents. 

One  now  introduces  by  means  of  a  sterile  syringe,  or  by  gravity,  from 
50  to  100  c.c.  of  a  sterile,  25  per  cent,  solution  of  magnesium  sulphate; 
thereafter  a  second  aspirating  bottle  is  connected.  Usually  in  from  two 
to  ten  minutes  bile  begins  to  be  recovered,  staining  light  yellow,  the 
magnesium  sulphate  solution  still  in  the  duodenum.  When  the  color 
deepens  to  a  pronounced  yellow  the  material  already  collected  is  decanted 
into  a  sterile  container,  and  the  bottle  having  been  reattached,  the  drain- 
age is  continued.  The  bile  flows  intermittently,  especially  when  the 
escaping  bile  is  that  flowing  downward  from  the  liver  capillaries.  The 
first  bile  delivered  is  darker,  more  viscid  and  more  concentrated;  this 
type  of  bile  is  that  delivered  from  the  gall-bladder  and  is  collected  in  a 
third  sterile  container.  When  again  the  bile  becomes  thinner  and  more 
yellow  the  third  bottle  is  again  replaced  by  a  fourth  into  which  the 
subsequent  flow,  derived  from  the  liver  itself,  is  collected. 

In  pathological  states  the  bile  is  more  viscid,  with  an  excess  of  flaky 
mucus,  usually  turbid  and  "off"  color;  cytologically,  it  contains  pus 
cells  enmeshed  in  mucus,  epithelial  cells,  and,  occasionally,  red  blood 
cells;  bacteriologically,  cultures  may  show  pathogenic  organisms.  In 
one  of  Lyon's  cases,  the  use  of  the  magnesium  sulphate  succeeded  in 
recovering  three  small  facetted  stones.  Lyon  believes  that  this  method 
of  direct  access  to  the  biliary  apparatus  possibly  opens  up  a  new  field 
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for  treatment  in  gall-bladder  conditions;  it,  perhaps,  find  its  host  appli- 
cation in  catarrhal  conditions. 

The  technic  of  treatment  is  not  difficult  and  can  be  carried  out  by 
trained  technicians.  After  the  duodenal  contents  have  been  aspirated 
as  indicated  previously  the  duodenum  is  disinfected  with  potassium 
permanganate  or  silver  nitrate  solutions  of  the  same  strength  as  is  cus- 
tomarily used  in  the  stomach  (1  to  10,000)  and  continued  as  long  as 
the  microscopic  evidence  of  duodenitis  exists.  One  introduces  from 
100  to  200  c.c.  of  solution  into  the  duodenum,  permits  it  to  remain  there 
from  three  to  five  minutes  and  tries  then  to  recover  what  one  can  (often 
up  to  50  per  cent.,  of  the  amount  injected).  Treatment  should  be  given 
every  day  until  the  bile  duct  has  first  been  freed  and  thereafter  every 
secoiid  to  fourth  day,  as  indicated  in  individual  cases.  ^ 

Simple  catarrhal  jaundice  may  be  treated  very  satisfactorily  by  this 
method;  the  duration  of  the  jaundice  may  be  cut  in  half.  Lyon429 
believes  that  cholecystitis  and  cholangitis  may  be  successfully  treated 
in  favorable  cases,  especially  where  there  has  been  no  preexisting  sur- 
gical interference ;  that  means  the  relatively  early  cases. 

The  method  is  naturally  limited  in  cases  in  which  the  cystic  duct  is 
obstructed  by  calculus,  by  inflammatory  adhesions  or  when  an  enlarged 
lymphatic  gland  alongside  of  the  cysticus  obstructs  it  by  direct  mechan- 
ical pressure;  or  in  states  of  hydrops  due  to  swelling  of  the  mucous 
glands  at  the  neck  of  the  gall-bladder,  or  when  a  mass  of  inspissated 
bile  or  calcareous  material  make  an  entire  cast  of  the  gall-bladder. 
Cholelithiasis  remains  entirely  beyond  the  scope  of  this  method,  although 
Lyons  has  had  an  experience  in  which  stones  were  made  to  pass  through 
the  common  duct.  The  method  cannot,  and  need  not,  supersede  sur- 
gery—the very  necessary  surgery  for  the  removal  of  calculi,  for  the 
drainage  of  acute  and  chronic  empyema,  for  the  removal  of  the  gall- 
bladder in  gangrenous  cholecystitis,  or  when  its  wall,  or  lymphatic 
gland  are  the  seat  of  chronic  foci  of  infection,  or  when  carcinoma  is 
presenter  for  the  relief  of  mechanical  obstruction  produced  by  adhesions. 

Gall-bladder  Disease.  Statistical  studies  made  by  Jacobsen431  and  by 
Branon430  corroborate  our  previous  knowledge  and  show  that  gall-bladder 
disease— cholecystitis  and  cholelithiasis— is  an  affection  of  middle  age, 
occurring  with  special  frequency  in  women  and  closely  associated  with 
the  increasing  incidence  of  pregnancy.  Many  cases  probably  originate 
in  early  age  and  persist  with  only  vague,  indefinite  symptoms  until 
later  in  life.  This  point  of  view  is  supported  by  the  clinical  observations 
of  Reed  and  Montgomery433  and  of  Friedenwald  and  Ullman.442 

In  children,  acute  suppurative  cholecystitis  of  any  kind  is  rare. 
Reed  and  Montgomery433  have  collected  18  cases  of  typhoid  fever  in 
children  under  the  age  of  fifteen,  who  either  died  from,  or  were  operated 
upon  for,  complications  arising  in  the  gall-bladder.  Eight  patients  died 
without  surgical  interference;  10  cases  were  treated  surgically.  One  of 
the  latter  died— a  mortality  of  10  per  cent. 

Thomas,  in  1907,  collected  from  the  literature  154  cases  of  typhoid 
fever  complicated  by  cholecystitis.  Perforation  of  the  gall-bladder 
occurred  in  39  of  these.     Twenty-eight  of  the  patients  were  not  operated 
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upon  and  died;  11  were  treated  surgically,  with  a  mortality  of  54.6 
per  cent.  In  1908,  Ashhurst  collected  21  cases  of  acute  cholecystitis 
in  which  an  operation  was  performed  during  the  course  of  typhoid 
fever.  Eight  of  the  patients  recovered.  Price,  in  19 1G,  collected  8 
other  operative  cases  and  added  1  of  his  own,  this  bringing  the  total 
of  operations  up  to  30  cases.  In  Price's  9  collected  cases  there  was 
only  1  death,  and  this  was  due  to  intestinal  perforation  two  weeks  after 
the  operation  upon  the  gall-bladder.  Reed  and  Montgomery433  report 
6  cases  in  children  which  were  treated  surgically;  all  recovered.  The 
good  results  in  recent  years  are  due  mainly  to  the  fact  that  the  opera- 
tions have  been  performed  before  rupture  of  the  gall-bladder,  and 
partly,  also,  to  better  surgical  treatment. 

Emphasis  should  be  put  upon  the  importance  of  differentiating 
between  gall-bladder  complications  during  typhoid  that  do  and  those 
that  do  not  require  surgical  treatment.  Slight  pain  and  tenderness 
in  the  region  of  the  gall-bladder,  associated  with  a  slight  degree  of 
spasticity  of  the  right  rectus  muscle,  are  not  so  very  unusual  during 
the  course  of  typhoid  fever.  The  vast  majority  of  these  patients  get 
well.  Acute  suppurative  typhoidal  cholecystitis  should  receive  imme- 
diate surgical  treatment,  for  in  such  cases  rupture  of  the  gall-bladder 
may  occur,  and  thus  lessen  many  times  the  chances  of  recovery. 

Gall-stones,  according  to  Friedenwald  and  Ullman,442  are  rarely 
observed  before  the  twentieth  year,  although  youth  affords  no  absolute 
immunity.  In  their  5  cases  the  ages  varied  from  fifteen  to  eighteen 
years.  As  in  older  individuals,  the  condition  is  found  more  commonly 
in  females  than  in  males.  The  clinical  picture  in  the  young  is  quite 
similar  to  that  observed  in  adults.  Pain  and  tenderness  under  the 
right  costal  arch  are  constant  symptoms  and  were  present  in  all  of  the 
cases  of  Friedenwald  and  Ullman.  Jaundice  is  common  and  was 
present  in  3  of  their  cases.  In  none  of  the  cases  was  there  evidence  of 
any  focal  or  general  infection,  which  could  be  considered  as  a  causal 
factor. 

Albu441  has  had  similar  experiences;  he  has  had  17  cases  during  the 
past  five  years  in  patients  under  twenty  years  of  age. 

Various  peculiar  conditions  occur  in  the  gall-bladder  as  a  result 
of  old-continued  chronic  inflammations.  A  fish-scale-like  condition  of 
the  gall-bladder  is  described  by  Corkery434  as  "multiple  small  cysts 
of  the  mucosa."  Grossly,  the  mucosa  appears  to  be  studded  more  or 
less  profusely  with  cyst-like  bodies  of  1  mm.,  more  or  less,  in  diameter. 
These  are  nearly  the  color  of  the  normal  mucosa.  A  fresh  specimen 
examined  by  Corkery  strikingly  resembled  the  scale  of  a  fish— hence 
the  name.  On  section,  it  became  apparent  that  in  this  case  no  cysts 
were  present.  There  have  been  found  and  diagnosed  13  cases  of 
multiple  cysts  of  the  mucosa  in  the  last  three  years  among  3000  gall- 
bladders at  the  Mayo  Clinic.  The  lesion  is  of  an  inflammatory  nature. 
The  fish-scale  appearance  is  due  to  a  spherical  enlargement  of  the  ends 
of  the  villi.  This  enlargement  is  due  to  an  infiltration  of  the  gall- 
bladder wall  with  leukocytes,  fibrosis  and  other  products  of  inflamma- 
tion. 
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Rous  and  MacMaster,438  of  the  Rockefeller  Institute,  have  pointed 
out  that  under  condition*  of  stasis  the  gall-bladder  continues  to  exercise 
its  usual  function  of  concentrating  the  bile  and,  incidently,  adding 
mucus  to  it.  The  behavior  of  the  bile  ducts  being  quite  different,  an 
obstruction  below  the  origin  of  the  cystic  duct  causes  a  Hooding  of  the 
extralobular  biliary  channels  with  a  thick  greenish-black  fluid.  The 
mucosa  of  the  ducts  themselves  secretes  little,  if  any,  mucus,  and  docs 
not  facilitate  concentration  of  their  contents  by  absorption  of  water. 
The  passages  soon  become  so  distended  that  true  bile  ceases  to  enter 
them.  The  stagnation  and  concentration  is  perhaps  a  concomitant 
and  contributory  factor  in  the  production  of  gall-stones.  Rous  and 
MacMaster488  think  that  the  absence  of  the  gall-bladder  can  thus  avert 
at  least  one  phase  of  a  possible  cholelithiasis. 

I  have  gone  over  the  indications437-440  for  cholecystectomy  and 
CHOLECYSTECTOMY  several  times  in  Progressive  Medicine.  As  a 
general  rule,  the  long  list  of  indications  that  one  reads  commonly  in 
the  literature  for  which  cholecystectomy  is  required  reads  like  a  resume 
of  the  various  pathologies  to  which  the  gall-bladder  is  subject.  _  And 
those  in  which  cholecystostomy  is  indicated  are  most  often  not  primary 
gall-bladder  conditions  (i.  e.,  pancreatitis);  or  the  procedure  is  a  pallia- 
tive one  based  on  certain  complicating  indications  (condition  of  the 
patient,  etc.)  which  make  imperative  the  use  of  the  lesser  operation. 
There  have  been  a  number  of  papers  during  the  year  which  repeat 
these  general  view-points  and  the  opinion  to  be  had  at  the  present 
writing  is  that  a  healthy  gall-bladder  should  never  be  removed,  or 
even  operated  upon,  but  that  when  symptoms  are  sufficiently  severe 
to  warrant  operation,  the  organ  is  so  diseased  as  to  be  of  little  or  no 
value,  or  it  is  a  menace  to  the  patient's  future  health  because  of  its 
potentialities  for  further  trouble.  So  that  when  one  makes  up  one's 
mind  to  operate  upon  the  gall-bladder,  the  indication  is  to  do  a  chole- 
cystectomy in  every  instance.  It  is  true  that  in  any  of  the  cases  chole- 
cystostomy may  be  unavoidable,  as  an  emergency  measure,  not  because 
of  the  essential  character  of  the  pathology  but  because  of  the  enfeeble- 
ment  due  to  age,  or  because  of  the  deterioration  of  the  general  resist- 
ance powers  due  to  neglected  conditions  brought  to  operation  at  a 
comparatively  late  period;  under  such  conditions  cholecystostomy  is 
only  a  palliative  measure.  I  do  not  believe  that  in  experienced  hands 
the  manipulations  necessary  for  cholecystectomy,  under  ordinary 
conditions  and  in  the  average  run  of  cases,  are  so  very  much  more 
productive  of  shock  than  those  necessary  for  cholecystostomy  and  the 
little  added  risk  is  more  than  compensated  for  by  the  very  great  superi- 
ority of  the  permanent  result. 

I  do  not  agree  with  the  contra-indications  for  cholecystectomy 
which  Lobingier439  presents.  Essentially,  these  include:  (1)  Simple 
cholecystitis  with,  or  without,  stone;  (2)  obstructive  lesions  at  the 
papilla;  and  (3)  cholangitis.  I  do  not  think  that  there  can  be  any 
question  that  in  the  early  cholecystitis  cases  the  bladder  ought  to  be 
excised.  Deaver  points  out  that  once  there  is  disease  in  the  gall- 
bladder, the  disease  is  there  to  stay  and  the  organ  never  returns  to 
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its  normal  status;  the  most  feasible  way  to  remove  the  disease  is  to 
extirpate  the  gall-bladder.  In  his  other  indications— and,  of  course,  I 
exclude  from  discussion  any  malignant  condition— the  drainage  from 
a  gall-bladder  fistula  is  very  inadequate  for  the  purpose  required,  and, 
for  these,  drainage  ought  to  be  established  into  the  common  duct;  the 
removal  of  the  gall-bladder  would  facilitate  this  immensely;  insufficient 
drainage  leads  to  chronic  inflammatory  changes. 

The  anatomical  studies  presented  by  Eisendrath443  confirms  our 
established  notions  regarding  the  arrangement  of  the  structures  in  the 
neighborhood  of  the  cystic  and  common  ducts.  Any  of  these,  in  any 
individual  case,  ought  to  be  quite  easy  of  demonstration  to  any  operator 
if,  during  the  course  of  operation,  the  principles  of  the  technic  of  Behrend 
11  open  method"  of  operating444  were  followed.  I  am  quite  sure  that 
the  latter  method  of  doing  cholecystectomy  is  consciously,  or  uncon- 
sciously, done  by  a  great  many,  if  not  most,  operators.  The  essential 
parts  of  his  technic  include  the  opening  up  of  the  right  free  border  of 
the  gastrohepatic  omentum  with  the  exposure  to  the  sense  of  sight 
of  the  ducts  and  bloodvessels.  The  cystic  duct  is  always  separated 
from  its  bed  before  its  ligation;  the  insertion  of  the  cystic  duct  into 
the  common  duct  is  visible  and  the  former  is  ligated  close  to  the  com- 
mon duct,  after  it  is  caught  with  forceps.  The  cystic  artery  is  always 
ligated  close  to  the  gall-bladder.  Any  variation  from  the  normal  can 
be  at  once  detected  by  this  open  method  of  operating.  As  soon  as 
the  cystic  duct  is  severed,  the  gall-bladder  is  stripped  from  its  bed, 
the  bed  is  then  sutured,  and  a  small  caliber  drainage  tube  is  always 
placed  at  the  site  of  operation;  the  tube  is  left  two  or  three  days  for 
the  purpose  of  taking  care  of  any  leakage  that  may  occur  from  the 
slipping  of  a  ligature.  The  gall-bladder  is  removed  generally  from 
below  upward. 

No  drainage  following  cholecystectomy  is  advocated  by  Bottomley.445 
The  disuse  of  drainage  means  and  presupposes  a  careful  dissection 
and  separate  ligation  of  the  cystic  duct  and  vessels;  sterilization  of 
the  stump  of  the  duct  and  its  further  protection  by  a  tab  of  fat  from 
the  neighborhood,  usually  from  the  gastro-hepatic  omentum,  the 
closure  of  the  denuded  area  in  the  liver  is  a  desirable,  but  not  essential, 
part  of  the  technic.  Bottomley445  regards  moderately  persisting  oozing 
that  cannot  be  entirely  controlled,  and  soiling  of  the  field,  as  contra- 
indications to  the  disuse  of  drainage;  in  such  instances  drainage  is 
provided  for  from  twenty-four  to  forty-eight  hours. 

I  have  referred  to  this  refinement  of  technic  previously  in  Pro- 
gressive Medicine.  Too  little  attention  has  been  devoted  to  the 
possibility  of  a  cleaner  and  safer  technic  in  gall-bladder  and  common 
duct  surgery.  This  is  no  new  practice  and  there  is  no  reason  why 
there  should  not  be  certain  cases  in  which  drainage  of  any  form  can 
be  safely  omitted.  In  this  regard  the  gall-bladder  has  many  analogies 
to  the  appendix;  one  does  not  drain  every  case  of  appendicitis,  and 
wide  experience  has  taught  us  when  the  drainage  can  be  safely  omitted. 
Experience  in  gall-bladder  surgery  is  not  so  abundant  as  regards  the 
omission  of  drainage,  and  until  it  is  so  the  insertion  of  a  drain  is,  per- 
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haps,  a  more  conservative  measure.  I  am  quite  sure  that  many  times 
these  drains  are  unnecessary,  as  evidenced  by  a  lack  of  any  discharge 
through  the  drainage  tube,  and  by  the  fad  that  the  tubes  can  be  safely 
removed  at  the  end  of  twenty-four  or  forty-eight  hours.  A  tube  for 
so  short  a  period  of  time  in  no  wise  delays  the  convalescence  or  the 
healing  of  the  wound;  certainly  it  is  the  safest  way  of  doing  things,  and 
this  caution  would  perhaps  save  the  occasional  patient  that  died  of 
leakage  or  infection. 

Owing  to  the  results  of  biliary  infection,  which  is  practically  always 
present,  and  the  fact  that  operation  comes  comparatively  late,  the 
prognosis  of  interference  for  common  duct  stone  is  generally  unfavor- 
able. Yillard447  has  a  group  of  80  cases  divided  into  two  series:  In 
the  first  40  cases  there  were  16  deaths;  in  the  second  40  cases  there 
wire  9  deaths.  In  operating,  attention  ought  first  to  be  given  to  the 
common  duct,  as  this  carries  the  greater  urgency;  attention  is  given 
secondarily  to  the  gall-bladder  if  the  condition  of  the  patient,  and 
other  factors,  permit. 

Most  of  the  literature  on  the  surgery  of  the  common  bile  duct  empha- 
sizes two  points  essential  to  a  safe  outcome:  (1)  That  the  common 
duct  itself  be  well  drained;  and  (2)  that  the  abdomen  be  drained  down 
to  the  line  of  suture.  It  has  been  pointed  out,  and  quite  rightly,  that 
the  infected  ducts  should  be  drained  as  infection  elsewhere  is  drained, 
and  that  closure  of  the  common  duct  is  not  without  the  danger  of  leakage 
of  infected  bile.  The  possibility  of  closing  the  incision  in  the  common 
duct  for  the  sake  of  securing  a  cleaner  and  safer  technic  is  discussed  by 
Richter:446  The  common  duct  lined  with  mucous  membrane  is  a 
suitable  drainage  tube  in  itself  and  an  ideal  medium  by  wThich  the 
affected  parts  above  may  be  drained.  If  its  patency  is  assured,  it 
may  be  opened  and  sutured  with  impunity.  However,  the  following 
conditions  are  noted  by  Crile449  as  being  contra-indications  to  the  closure 
of  the  opening  previously  made  in  the  common  duct:  (1)  If  there 
has  been  a  stone  in  the  papilla;  (2)  if  the  duct  mucosa  has  been  so 
injured  as  to  cause  hemorrhage;  (3)  if  there  is  probability  of  post- 
operative closure  of  the  duct  by  swelling.  Another  contra-indication 
that  can  well  be  added  is  (4)  the  probability  that  stones  are  coming 
down  from  the  liver,  or  in  conditions  of  marked  disturbance  of  the 
cholesterin  metabolism.  These  various  contra-indications  do  not  leave 
a  very  large  field  in  which  the  refinement  of  technic  advised  by  Richter 
can  be  considered  if  one  takes  into  account  the  character  of  these 
various  exceptions;  at  least  one  of  these  indications  for  drainage  is 
almost  sure  to  occur  after  almost  every  common  duct  procedure. 

In  cases  of  recurring  symptoms  after  primary  gall-bladder  operations 
sufficient  to  warrant  secondary  explorations,  Deaver448  has  most  fre- 
quently noted,  during  the  latter  procedure,  the  following  lesions:  (1) 
Adhesions,  noted  39  times;  (2)  stone  in  the  gall-bladder  and  ducts, 
noted  26  times;  (3)  persistence  of  infection  including  cholecystitis  (17 
times),  fistula  of  the  biliary  tract  (9  times),  and  of  the  duodenum  (2 
times);  (4)  common  duct  obstruction,  noted  10  times;  (5)  chronic 
pancreatitis,  noted  8  times;  (6)  chronic  pancreatic  lymphangitis,  noted 
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6  times;  (7)  cholangitis,  noted  6  times;  (8)  pyloric  obstruction,  noted 
5  times;  (9)  dilatation  of  the  ducts— of  the  common  duct  4  times  and 
of  the  cystic  duct  once;  (10)  carcinoma  of  the  pancreas,  noted  2  times; 
(11)  carcinoma  of  the  gall-bladder,  noted  2  times;  and  (12)  stricture 
of  the  ampulla,  noted  2  times.  Some  of  the  cases  presented  one  or 
more  of  the  conditions  mentioned. 

Adhesions  were  noted  in  52  per  cent,  of  the  recurrent  cases.  The 
damaging  and  symptom-producing  adhesions  are  principally  those  that 
bind  the  duodenum,  in  some  instances  with  the  pylorus,  the  greater 
omentum,  and  not  infrequently  the  hepatic  flexure  of  the  colon  to 
the  under  surface  of  the  liver.  The  symptoms  caused  by  this  deform- 
ity demonstrate  considerable  gastric  retention.  Gastro-enterostomy  is 
superior  to  the  simple  separation  of  adhesions  in  these  cases.  In  an 
old  case  of  extensive  adhesions,  the  operation  of  separating  the  latter 
and  covering  the  resultant  denuded  surfaces  is  likely  to  be  a  very 
difficult  procedure  attended  with  great  risk  of  tearing  the  duodenum, 
and,  in  some  instances,  the  colon.  If  a  duodenal  fistula  results,  a 
most  dangerous  and  difficult  proposition  results  with  which  one  must 
deal;  and  in  order  to  guard  its  proper  repair,  gastro-enterostomy,  with 
some  form  of  unilateral  pyloric  exclusion,  is  almost  always  advisable. 

The  second  most  common  cause  for  the  recurrence  of  symptoms  is 
the  presence  of  stone  or  stones.  The  failure  to  remove  all  the  gall- 
stones at  the  primary  operation  is  the  most  potent  cause  for  the  recur- 
rence of  any  symptoms.  It  is  not  always  easy  to  determine  whether 
these  recurrent  stones  were  overlooked  at  operation  or  whether  they 
had  actually  formed  again  after  the  primary  operation.  The  impression, 
however,  is  strong  that,  in  a  few  instances  at  least,  reformation  had 
taken  place,  inasmuch  as  the  number  of  stones  in  some  of  the  cases 
range  from  5  or  6  to  several  hundred,  which  could  hardly  have  escaped 
detection.  On  the  other  hand,  it  is  not  always  possible  to  clear  the 
two  primary  branches  of  the  primary  duct.  Again,  as  in  the  attempt 
to  remove  a  stone,  or  stones,  from  the  hepatic  duct,  one,  or  more,  may 
be  displaced  upward  beyond  the  reach  of  the  surgeon  and  thus  later 
produce  common  duct  obstruction  which  requires  re-operation.  Com- 
plete and  prolonged  drainage  after  the  primary  operation  is  essential 
for  a  cure  and  one  should  not  hesitate  to  open  the  common  and  hepatic 
ducts  to  secure  it;  this  applies,  perhaps,  with  even  greater  force  to  the 
recurrent  cases.  Frequently  associated  with  numerous  minute  stones 
in  the  common,  the  hepatic,  and  the  smaller  bile  ducts,  with  occlusion 
of  the  papilla  of  Vater  is  biliary  cirrhosis.  This  condition  Deaver448 
has  met  frequently  and  he  has  found  that  only  prolonged  gall-bladder, 
or  common  duct,  drainage  will  suffice  to  bring  about  a  permanent 
improvement  or  cure. 

The  third  most  common  cause  of  recurrence  of  symptoms  is  the 
persistence  of  infection.  Non-calculus  cholecystitis  is  a  clinical  entity 
distinct  from  the  type  associated  with  the  formation  of  stone,  and 
justifies  removal  of  the  gall-bladder.  A  persistence  of  infection  in 
non-calculus  cholecystitis  is  responsible  for  a  large  percentage  of  recur- 
rences after  cholecvstostomies. 
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Deaver's  recurrent  series448  includes  10  cases  of  non-calculus  duct 
obstruction.  Six  were  due  to  stricture,  ^>  to  scar  tissue  and  1  to  ulcera- 
tion. The  principles  involved  in  the  treatment  of  non-calculus  and 
non-malignant  obstruction  of  the  common  duct  are  practically  the 
same;  the  duct  is  laid  open  to  the  extent  of  involvement  and  drainage 
is  provided  for  in  additional  to  whatever  other  procedures  are  necessary. 
Resection  of  the  diseased  portion  and  end-to-end  anastomosis  is  best; 
anastomosis  of  the  proximal  end  into  the  duodenum  after  the  several 
methods  proposed  is  the  next  best  operation  with,  or  without,  mobiliza- 
tion of  the  duodenum;  reconstruction  of  the  duct  after  the  Sullivan 
method  is  a  poor  third  best. 

Biliary  fistuhe  are  practically  all  the  result  of  stone  in  the  common 
duct  and  can  be  obliterated  only  by  relieving  the  obstruction. 

Chronic  pancreatitis  and  chronic  pancreatic  lymphangitis  (I)eaver) 
also  cause  recurrences  of  symptoms  and  for  these  drainage  is  a  sine  qua 
nun,  and  if,  owing  to  diseased  conditions  of  the  gall-bladder  and  cystic 
duct,  cholecystostomy  is  not  possible,  drainage  must  be  established 
into  the  common  duct. 

Duct  drainage  is  also  indicated,  and  is  imperative,  in  cholangitis 
which  results  from  gall-stone  disease  and  must  be  continued  for  a 
number  of  weeks. 

Dilatation  of  the  common  duct  in  the  presence  of  an  irremovable 
cause  is  best  treated  by  a  choledochoduodenostomy— not  by  any 
means  a  very  difficult  thing  to  do  with  the  usually  dilated  duct. 

The  great  variance  between  recurrences  after  radical  surgery  of 
the  gall-bladder  and  those  that  take  place  after  conservative  surgery, 
leads  to  the  manifest  conclusion  that  radical  treatment  gives  the  greater 
prospect  of  a  permanent  cure.  For  the  present,  however,  radical 
surgery,  although  it  falls  short  of  being  ideal,  is  the  best  means  one 
has  of  removing  a  pathological  condition  and  its  pernicious  effects. 
In  general,  Einhorn  and  Meyer450  agree  with  this  viewpoint  of  Deaver. 
Gall-bladders  should  always  be  removed  at  the  time  of  the  primary 
operation,  as  their  retention  in  the  presence  of  persisting  infection, 
come  to  represent  an  infected  focus  from  which  the  system  is  inter- 
mittently flooded  with  toxins.  If,  in  these  cases,  secondary  cholecyst- 
ectomy is  refused  by  the  patient,  chronic  pancreatitis  may  develop 
in  addition  to  the  chronic  cholecystitis  and  invalidism  may  develop 
for  the  remainder  of  the  patient's  life. 

A  very  ingenious  method  for  the  restoration  of  the  bile  passages  was 
employed  by  Collins.451  In  a  case  of  complete  obstruction  of  the 
common  bile  duct  he  dissected  out  the  tract  of  the  fistula,  which  was 
present  from  the  previous  operation.  The  fistulous  tube  became  a 
well-organized  tube  of  connective  tissue  about  one-fourth  of  an  inch 
in  diameter.  A  rubber  tube  was  inserted  into  the  open  end  of  the 
fistula  beyond  which  it  protruded  for  about  four  inches.  A  stab  wound 
having  been  made  in  the  duodenum,  the  fistulous  tube  with  its  con- 
tained rubber  tube  was  inserted  into  the  lumen  and  the  wound  was 
closed  around  the  tract  with  a  purse-string  suture.  The  intestine  was 
then  drawn  up  around  the  tract  after  the  manner  of  a  Witzel  operation. 
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The  anastomosis  was  further  strengthened  and  guarded  by  suturing 
over  it  a  tab  of  omentum.  The  abdominal  wound  was  closed  without 
drainage.  Recovery  was  quick  and  uneventful;  the  tube  was  passed 
on  the  sixteenth  day. 

An  important  source  of  trouble  with  common  duct  reconstructions 
is  ascending  infection;  another  is  stricture  formation.  Barber's452 
work  goes  to  show  that  in  any  operation  of  this  kind  the  nerve  con- 
nections must  necessarily  be  severed  during  the  manipulations;  these, 
however,  do  not  seem  to  be  incompatible  with  life.  The  absence  of 
a  normal  sphincter  in  the  reconstructed  duct  is  probably  the  important 
factor  which  permits  the  ascending  infection. 

Homans454  reports  the  analysis  of  the  end-results  in  223  cases  in 
which  cholecystectomy  was  done.  Of  these,  12  died  as  a  result  of 
the  operation.  Of  the  remaining  211,  46  could  not  be  traced,  leaving 
165  cases  among  whom  the  percentages  of  success  or  failure  could  be 
determined.  Of  these,  6  have  had  recurrences  and  can  be  called 
failures;  32  patients  are  improved,  but  still  suffer  from  symptoms  for 
which  the  operation  was  performed;  and  the  remaining  127  (77  per 
cent,  of  those  traced)  can  be  considered  well  as  regards  the  cure  of 
complaints  directly  or  indirectly  referred  to  the  gall-bladder  and  biliary 
passages.  Homans  states  that  there  is  satisfactory  experimental 
evidence  to  show  that  removal  of  the  gall-bladder  is  followed  by  dilata- 
tion of  the  extrahepatic  bile  ducts;  there  is  also  clinical  evidence  to 
show  the  truth  of  this  assumption.  Duct  dilatation  occasionally 
occurs  while  the  gall-bladder  is  functionating  and  in  the  absence  of 
common  duct  stone.  There  are  no  symptoms  characteristic  of  dilata- 
tion of  the  biliary  ducts;  there  is  no  evidence  to  show  that  dilatation 
of  the  biliary  ducts  is  actually  harmful  to  any  individual. 

Cyst  of  the  Common  Bile  Duct.  Only  35  cases  of  cyst  of  the  common 
bile  duct  have  been  reported.  The  diagnosis  has  never  been  made 
before  operation,  and  the  operative  treatment  has  not  yielded  good 
results.  In  McConnell's455  case  the  cyst  extended  from  the  right  side 
of  the  abdomen  to  a  point  some  distance  to  the  left  of  the  median 
line  and  lay  between  the  aorta,  vena  cava  and  right  kidney  behind, 
and  the  pancreas  and  duodenum  in  front.  Three  operations  were 
necessary  before  complete  recovery  was  made. 

Incidence  of  Malignancy  in  Gall-bladder  Disease.  The  usually  accepted 
figure  for  the  incidence  of  malignancy  in  disease  of  the  gall-bladder 
is  approximately  4.5  per  cent.  Erdmann515  is  of  the  opinion  that  this 
figure  is  too  small.  In  the  past  two  years  Erdmann  has  had  224  opera- 
tions for  cholecystitis;  malignancy  was  found  present  in  6.7  per  cent. 
In  addition,  there  were  13  cases  of  general  abdominal  carcinomatosis 
in  which  the  point  of  greatest  involvement  was  the  neighborhood  of 
the  gall-bladder.  Erdmann  gives  the  frequency  of  occurrence  of 
carcinoma  in  the  various  parts  of  the  biliary  tract  as  follows:  (1)  In 
the  gall-bladder,  cystic  duct  and  liver;  (2)  in  the  pancreas  and  com- 
mon duct;  (3)  in  the  common  and  hepatic  ducts;  and  (4)  in  the  papilla 
of  Vater.  The  ages  of  the  patients  varied  from  forty-two  to  sixty- 
seven  years.  All  were  females.  Malignancy  of  the  duct,  papilla  and 
pancreas  occurs  more  frequently  in  males. 
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As  stones  wore  found  in  the  gall-bladder  in  all  of  the  observed  cases, 
early  elimination  of  such  agents  is  therefore  of  the  utmost  importance. 
Today  the  operative  mortality  of  cholecystectomy  is  from  2  to  3  per 
cent,  in  experienced  hands,  while  that  of  malignancy,  as  noted  above, 
is  about  6  per  cent. 

There  are  no  definite  symptoms  of  early  carcinomatous  growths 
of  the  gall-bladder  except  those  that  are  ordinarily  encountered  with 
the  benign  forms  of  cholecystitis.  It  might  be  suspected  in  the  presence 
of  a  palpable  mass  in  the  right  hypochondrium  in  non-acute  cases, 
with,  or  without,  deepening  jaundice.  Ever-deepening  jaundice,  slow 
in  onset,  is  itself  a  strong  sign  of  tumor  formation.  Loss  of  weight  is 
evident  when  the  common  duct,  pancreas,  or  adjacent  viscera  are 
involved.     Pain  is  usually  a  sign  of  inoperability. 

Unless  a  complete  excision  is  done,  death  follows  operative  inter- 
ference rapidly  if  the  growth  is  established  in  the  cystic  fissure,  or 
metastases  are  present.  Occasionally,  in  certain  involvements  of  the 
fundus  and  body  of  the  bladder,  a  satisfactory  excision  can  be  done. 
Excision  of  sections  of  the  ducts  should  be  studied  further.  The  very 
high  mortality  forbids  resections  of  the  head  of  the  pancreas. 

Involvement  of  the  ampulla  and  papilla  is  best  overcome  by  a  cysto- 
gastrostomy,  and,  if  the  duodenum  is  obstructed,  a  gastroenterostomy 
should  be  added. 
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A  Supplementary  Pancreas456  is  usually  merely  an  autopsy  surprise, 
but  it  may  be  the  seat  of  disturbances  clinically  recognizable  during 
life.  Scagliosi516  incriminates  it  as  a  factor  in  duodenal  ulcer  in  certain 
cases.  He  found  aberrant  pancreas  tissue  in  the  wall  of  two  ulcers  and 
de  Jong516  found  the  same  in  the  hypertrophied  tissue  of  a  stenotic 
pylorus.  Hulst516  found  an  accessory  pancreas  in  the  wall  of  an  intestinal 
diverticulum.  To  date,  Nieuwenhuijse456  says,  there  is  no  authentic 
instance  of  aberrant  pancreas  tissue  having  ever  been  found  in  a  malig- 
nant tumor.  In  a  personal  case,  of  which  he  gives  illustrations,  the 
aberrant  pancreas  formed  a  perceptible  mass  under  the  mucosa  of  the 
stomach  above  the  pylorus.  The  macroscopic  picture  suggested  cancer 
but  the  microscope  refuted  this. 

Pancreatitis.  Navarro457  summarizes  10  cases  from  the  literature  and 
3  others  in  which  pancreatitis  developed  in  an  annular  pancreas. 
A  pyloric  syndrome  is  present  (obstruction?).  Gastro-enterostomy  is 
the  indicated  treatment.  Navarro  suggests,  in  addition,  that  the 
pancreas  be  separated  from  the  duodenum. 

The  annular  form  of  pancreas  is  a  very  rare  anomaly.  Annular 
pancreas  has  been  said  to  result  from  inflammation.  Benedetti, 
however,  inclines  to  the  view  of  Gianelli,  who  pointed  out  that  the 
pancreatic  islets  reached  their  maximum  development  in  the  lower 
vertebrates,  and  are  least  developed  in  the  higher.  Gianelli  concluded 
that  an  annular  pancreas  in  the  human  is  the  anomalous  occurrence  of 
a  morphological  condition  which  is  normal  in  the  lower  vertebrates. 
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Chronic  Pancreatitis.  Chronic  pancreatitis  is  an  almost  if  not 
a  constant  finding  in  association  with  gastric  and  duodenal  ulcer;  it 
is  most  marked,  however,  in  the  duodenal  portion  of  the  organ.  The 
amount  of  pancreatic  involvement  and  the  degree  of  inflammatory 
reaction  are  dependent  upon  the  location  and  duration  of  the  ulcer 
and  the  severity  of  the  acute  exacerbations  incident  to  its  pathological 
progression.  When  the  gastric  or  duodenal  ulcer  perforates  onto  the 
pancreas,  and  an  area  of  the  pancreas  becomes  the  base  of  the  ulcer, 
the  marked  local  pancreatitis,  which  develops,  gradually  changes 
from  an  acute  to  a  chronic  form.  In  addition,  there  is  usually  a  diffuse 
pancreatitis.  The  pancreatitis  is  manifested  either  by  a  lymphocytic 
infiltration  or  by  fibrosis  extending  into  the  interlobular,  interacinar 
and  periductal  connective  tissue. 

In  a  large  series  of  cases  in  which  the  lesions  of  chronic  pancreatitis 
were  studied  by  Horgan,458  hypertrophy  of  the  islets  of  Langerhans  was 
found  in  a  large  percentage  of  the  cases.  When  the  histories  of  all 
of  the  cases  were  examined,  it  was  discovered  that  none  of  the  cases 
with  this  hypertrophy  showed  any  glycosuria,  and  that  in  79  per  cent, 
of  the  cases  the  lesion  was  associated  with  other  more  important  con- 
ditions, most  frequently  a  gastric  or  duodenal  ulcer. 

Diagnosis  of  Pancreatic  Conditions.  Garrod459  emphasizes  the  rather 
well-known  fact  that  in  the  diagnosis  of  disease  of  the  pancreas,  practi- 
cally every  sign,  symptom  or  test  may  fail.  The  factors  which  aid 
in  the  diagnosis  may  be  divided  into  three  groups:  (1)  Clinical  signs 
and  symptoms,  i.  e.,  tumor,  pain,  tenderness,  vomiting,  etc.;  (2)  failure 
of  the  external  secretion  of  the  pancreas  for  which  the  best  tests  are 
steatorrhea  and  creatorrhea;  and  (3)  failure  of  the  internal  secretion 
of  the  pancreas  which  is  shown  by  the  presence  of  a  glycosuria.  Dis- 
turbances of  the  interrelationship  of  the  pancreas  and  thyroid  func- 
tionally are  best  shown  by  Loewi's  adrenalin  test:  this  consists  of 
the  instillation  of  2  or  3  drops  of  1  to  1000  adrenalin  solution  into  the 
eye;  dilatation  of  the  pupil  in  from  one-half  to  one  hour  indicates 
disease  of  the  pancreas.  The  indicating  phenomena  of  pancreatic 
disease  are  difficult  to  demonstrate  because  of  the  extensive  compen- 
sation that  can  occur  from  the  efforts  of  other  organs  and  from  the 
fact  that  with  the  ordinary  chronic  inflammatory  condition,  the  islets 
of  Langerhans  persist  until  late. 

The  pancreas  is  responsible  for  many  obscure  abdominal  complaints, 
and  when,  during  the  course  of  an  abdominal  exploration,  no  decisive 
lesion  is  found,  the  organ  should  be  carefully  examined.  I  do  not 
quite  agree  with  Nicoll460  when  he  says  that  all  cases  of  chronic  disease 
can  be  cured  by  careful,  long-continued  medical  treatment. 

Pancreatic  Lithiasis.  Pancreatic  lithiasis  is  a  very  rare  disease  which 
occurs  mostly  in  males  in  the  fourth  decade  of  life.  Cases  are  reported 
by  Barron463  and  Apolloni.461  The  principal  clinical  findings  are  colic- 
like epigastric  pains,  often  associated  with  temporary  glycosuria, 
steatorrhea  and  alimentary  glycosuria,  and  incomplete  digestion  of 
meat  fibers;  the  late  stages  are  often  accompanied  by  diabetes  mellitus. 
Barron  points  out  that  the  clinical  picture  is  surprisingly  like  the 
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effecl  of  experimental  Ligation  of  the  ducts  consecutive  to  which  atrophy 
and  sclerosis  of  the  gland  with  disappearance  of  the  parenchyma  take 
place.  It  has  been  found  impossible  to  reproduce  stones  experiment- 
ally in  animals  and  the  mechanism  of  their  formation  in  human  path- 
ology is  still  unexplained.  Inflammatory  changes  in  the  duets  leading 
to  collections  of  debris  may  furnish  a  nidus  for  the  crystallization  of 
calculi.  Kinnicut,518  in  1902,  furnished  a  similar  infectious  explanation 
for  the  formation  of  pancreatic  calculi. 

Cysts  of  the  Pancreas.41'-1  True  cysts  of  the  pancreas  are  due  to  an 
obstruction  of  the  outflow  of  the  gland's  secretion  with  a  retention 
of  the  fluid,  and  dilatation  of  the  ducts  or  acini  (retention  cysts),  or 
they  occur  as  cystic  collections  in  tumors.  Retention  cysts  of  the 
pancreas  have  been  described  by  Virchow  as  being  of  two  forms:  In 
one  the  whole  duct  is  dilated  with  the  occurrence  of  a  "rosary "-like 
dilatation  which  he  calls  "ranula  pancreatica;"  in  the  other,  the  duct 
is  obstructed  at  the  outlet  and  becomes  distended  into  a  cyst  which 
becomes  the  size  of  one's  fist  and  may  contain  mucoid,  hemorrhagic 
or  calculus  matter.  The  causes  of  retention  cysts  are:  (1)  The  impac- 
tion of  a  calculus  or  calculi;  (2)  cicatricial  stenosis;  (3)  pressure  on 
the  ducts  from  without;  and  (4)  a  dislocation  of  a  part  of  the  gland 
(Moynihan). 

Cysts  of  large  size  have  been  associated  with  gall-stones  lodged 
near  the  orifice  of  the  pancreatic  duct.  Chronic  pancreatitis  has 
been  regarded  by  Tilger  as  an  important  factor  in  the  production  of 
pancreatic  cysts,  or  the  inflammatory  pancreatic  lesion  may  be  second- 
ary to  the  cyst  formation.  Cysts  may  be  single  or  multiple,  unilocular 
or  multilocular. 

The  diagnosis  is  materially  aided  by  the  demonstration  of  a  fixed 
elastic  intra-abdominal  tumor. 

Rupture  of  pancreatic  cysts  due  to  some  trauma  over  the  abdomen, 
or  to  a  fall  have  been  reported  by  Schwartz,  Bull,  and  others.  The 
disappearance  of  the  cysts  in  both  instances  was  associated  with  diarrhea. 
The  inference  is  that  the  cyst  ruptured  into  the  intestine. 

The  treatment  of  pancreatic  cysts  consists  of:  (1)  Evacuation  and 
drainage,  the  cyst  being  marsupialized  (Gussenbauer's  method);  (2) 
exposure  of  the  cyst  and  its  opening  in  a  two-stage  operation,  i.  e., 
by  the  insertion  of  gauze  at  the  primary  operation  until  adhesions  form, 
and  subsequent  opening  of  the  cyst  at  the  expiration  of  three  or  more 
days;  and  (3)  partial  or  complete  extirpation.  The  last  method  has 
been  utilized  by  a  number  of  surgeons.  In  some  cases  the  extirpation 
resulted  successfully;  in  other  cases  the  procedure  had  to  be  abandoned 
owing  to  the  character  of  the  adhesions,  the  presence  of  large  blood- 
vessels and  the  danger  of  wounding  the  splenic  artery  and  vein.  In 
other  cases  it  has  been  possible  to  ligate  the  pedicle  (Clutton  and 
others) ;  divide  it  with  the  cautery  (Kosinski)  or  clamp  it  with  forceps 
(Pincet).  In  any  case  the  formation  of  a  fistula  is  common  after  opera- 
tion, which,  leading  into  pancreatic  tissue,  is  accompanied  by  the 
discharge  of  pancreatic  fluid  recognizable  by  its  corroding  effect  upon 
the  skin.     The  closure  of  such  a  fistula  is  one  of  the  most  tedious  and 
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difficult  things  in  surgery.  The  very  pronounced  beneficial  effect  fol- 
lowing the  use  of  the  x-ray  in  2  cases  of  pancreatic  fistula,  reported  by 
Culler,465  suggests  a  trial  of  this  expedient  on  all  patients  with  pan- 
creatic sinuses,  since  it  appears  that  the  activity  of  the  pancreas  can 
be  inhibited  or,  at  least,  put  in  abeyance  by  radioactivity. 

Carcinoma  of  the  Pancreas.  Fifty-two  cases  of  carcinoma  of  the 
pancreas  are  analyzed  by  Speed;466  over  half  of  these  were  clinical  diag- 
noses. The  average  age  at  the  time  of  diagnosis  was  fifty-seven  years, 
the  youngest  thirty-six  and  the  oldest  seventy-six  years.  The  most 
constant  symptom  was  cachexia.  This  was  present  in  90  per  cent, 
of  the  patients  at  the  time  of  admission  to  the  hospital  and  involved  a 
weight  loss  up  to  80  pounds.  The  next  common  symptom  was  jaundice ; 
it  was  present  in  80  per  cent,  of  the  patients.  Pain  was  the  third 
common  symptom;  usually  of  cardialgic  or  gastralgic  character;  it 
was  present  in  61  per  cent,  of  the  cases.  Personal  knowledge  on  the 
part  of  the  patient  of  an  abdominal  tumor  mass,  or  its  discovery  on 
examination  was  the  next  most  common  finding  in  order;  55  per  cent, 
had  a  mass  either  in  the  liver,  or  mid-epigastric  region.  Ascites  was 
present  in  approximately  20  per  cent.;  as  was  also  hemorrhage  which 
occurred  in  11  patients.  Constipation  was  a" complaint  of  19  patients; 
diarrhea  in  but  3.  Edema  was  present  in  the  lower  extremities  in 
6  per  cent.  At  necropsy,  the  head  of  the  gland  was  most  often  involved, 
the  body  next,  and  the  tail  least  often.  Not  one  showed  a  pancreatic 
calculus.  Metastatic  formation  occurred  first  usually  in  the  lymphatic 
glands  around  the  gall-bladder  and  pancreatic  fissures.  The  liver,  of 
all  neighboring  organs,  is  most  commonly  involved. 

The  histogenesis  of  carcinoma  of  the  pancreas  has  not  been  definitely 
established.  In  a  series  of  pathological  studies,  Horgan458  has  demon- 
strated primary,  secondary  and  tertiary  cytoplasia,  which,  according 
to  McCarthy,  represent  the  essential  steps  in  neoplasia.  Horgan 
advances  the  view  that  carcinoma  of  the  pancreas  finds  its  inception 
in  the  epithelial  elements  forming  the  islands  of  Langerhans. 

THE  SPLEEN.467"475 

It  is  not  surprising  that  a  large,  conspicuous  organ  like  the  spleen 
should  awaken  many  reflections  regarding  its  probable  function  in 
the  body.  That  the  spleen  is  by  no  means  indispensable  is  attested 
not  only  by  the  experimental  evidences  of  splenectomy  in  animals, 
but  also  by  the  records  of  surgical  removal  in  humans.  Nevertheless, 
the  mere  fact  that  the  individual  can  survive  the  extirpation  of  tissue 
by  no  means  demonstrates  that  it  is  useless.  The  possibility  of  a 
compensatory  functioning  or  hypertrophy  of  other  structures  must  be 
kept  in  mind.  In  the  case  of  the  spleen,  it  must  be  frankly  admitted 
that  with  the  possible  exception  of  certain  hematopoetic  activities, 
investigations  have  thus  far  not  been  successful  in  relating  the  organ 
to  any  important  physiological  performance  that  cannot  be  equally 
undertaken  in  the  absence  of  the  splenic  tissue. 

Most  of  the  scientific  studies  on  the  removal  of  the  spleen  have 
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been  conducted  on  adults.  The  familiar  experience  with  other  similar 
bodies  suggests  that  the  value  which  any  of  them  have  for  the  organ- 
ism may  vary  at  different  periods  of  development.  The  fact  that 
the  spleen  of  the  young  is  heavier  in  proportion  to  body  weight  than 
the  spleen  of  the  adult  has  been  taken  as  a  suggestion  that  the  organ 
may  have  ;i  superior  role  in  the  adolescent  period. 

Henn468  shows  that  the  spleen  is  not  essential  to  the  life  of  young 
rats,  rabbits  and  kittens  and  puppies  and  that  splenectomy  has  a 
negligible  influence  on  the  growth  of  rats,  rabbits  and  kittens.  In 
dogs,  splenectomized  while  young,  there  is  hastening  of  the  coagulation- 
time  of  the  blood.  The  younger  the  animals  that  have  their  spleens 
removed,  the  more  rapid  is  this  coagulation-time.  Corpuscles  of  young 
splenectomized  dogs  have  the  same  property  of  more  strongly  resisting 
hypotonic  sodium  chloride  than  control  animals,  as  do  animals  splenec- 
tomized after  reaching  maturity.  This  substantiates  the  findings  of 
Karsner  and  Pearce  in  adults.  Accompanying  the  removal  of  the 
spleen  there  is  an  increase  of  Kupfer  cells  in  the  liver  and  changes  in 
the  lymph  glands  and  bone-marrow,  that  indicate  a  compensatory 
function  on  the  part  of  these  tissues  in  supplying  a  missing  factor 
in  blood  formation  and  destruction.  Male  dogs,  male  and  female 
rats  and  female  rabbits  are  not  rendered  sterile  through  the  removal 
of  the  spleen  while  these  animals  are  young. 

Transplantation  of  the  Spleen.  No  instance  of  survival  of  spleen 
homeografts,  beyond  the  usual  immediate  "taking"  for  one  or  two 
weeks  common  to  most  homeografts,  was  noted  by  Marine  and 
Manley,469  although  the  possible  advantages  of  consanguinity,  age 
and  splenectomy  were  utilized.  This  is  in  sharp  contrast  to  thyroid, 
sex  gland  and  suprarenal  cortex  homeografts  with  which  one  may 
expect  one-tenth  to  survive  the  first  thirty-day  period.  It  suggests 
that  the  spleen  is  a  stronger  antigen  and  excites  greater  degrees  of 
immunity  more  quickly.  With  autografts,  survival  and  growth  are 
the  rule,  and  failures  are  due  to  technical  errors.  Age  is  an  important 
factor  in  the  growth  of  autografts.  The  younger  the  rabbit,  the  more 
growth  is  aided.  This  beneficial  effect  decreases  gradually  and  becomes 
negligible  after  sexual  maturity.  Removal  of  the  spleen  is  a  power- 
ful stimulus  to  the  growth  of  transplants.  These  studies  confirm 
Henn's  work  in  suggesting  that  the  spleen  is  most  beneficial  during 
early  life,  and  after  sexual  maturity  it  either  becomes  unimportant  or 
its  functions  may  readily  be  assumed  by  other  organs  (hematopoietic). 
There  is  a  tendency  for  grafts  to  involute,  or  atrophy,  with  age,  and 
grafts  made  in  old  rabbits  without  removal  of  the  spleen  may  undergo 
complete  atrophy.  Grafts  made  in  young  rabbits  accompanied  by 
splenectomy,  have  been  observed  for  more  than  three  years  and  may 
be  said  to  be  permanent. 

Indications  for  Splenectomy.  Kleeblatt471  states  that  the  spleen  is 
being  removed  nowadays  in  all  sorts  of  cases  without  any  clear  indica- 
tions therefor.  The  truth  of  this  statement  is  apparent  to  every  one. 
Now  that  we  assume  that  leukemia  is  a  systemic  disease  affecting 
the  bones,    lymph    glands    and  bone-marrow,  and    that   the   splenic 
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enlargement  is  only  an  accompanying  phenomenon,  the  failures 
following  extirpation  of  the  spleen  should  no  longer  cause  surprise. 
Removal  of  the  spleen  for  polycythemia  is  not  indicated,  inasmuch  as 
the  disease  has  nothing  to  do  with  the  spleen.  Kiittner,  and  others, 
have  reported  cases  of  polycythemia  arising  after  extirpation  of  the 
spleen.  In  pernicious  anemia  the  results  are  transitory.  In  isolated 
tuberculosis  of  the  spleen  and  in  enlargements  associated  with  kala- 
azar  and  malaria,  when  other  forms  of  treatment  have  failed,  removal 
of  the  spleen  has  a  good  basis. 

The  greatest  indication  for  splenectomy  is  any  disease  with  severe 
hemolytic  phenomena— hemolytic  icterus.  The  urobilin  excretion  as 
a  measure  of  the  hemolytic  processes  in  the  body  (Eppinger)  may 
eventually  make  clear,  according  to  Kleeblatt,  the  indications  for 
extirpation  of  the  spleen. 

Splenectomy  is  contra-indicated  in  thrombosis  of  the  portal  vein 
and  in  all  diseases  caused  by  primary  portal  stasis. 

In  hypertrophic  cirrhosis  of  the  liver  and  in  Banti's  disease,  the 
value  of  splenectomy  is  problematical.  Some  good  results  are  reported 
but  whether  these  are  temporary  improvements  of  the  nature  of  a 
remission  of  the  illness,  it  is  not  possible  to  say  with  any  accuracy,  for 
lack  of  experience  extending  over  a  sufficiently  long  length  of  time. 
In  Banti's  disease,  I  believe  the  operation  should  not  be  done,  for  the 
reason  that  so  many  of  the  patients  present  themselves  for  operation  at 
a  stage  so  comparatively  far  advanced  that  the  changes  in  other  organs 
are  so  well  established  as  to  make  futile  any  success  which,  conceivably, 
the  removal  of  the  spleen  might  bring. 

Effect  of  Splenectomy  on  Antibody  Production.  The  results 
recorded  by  Hektoen473  show  that  splenectomy  may  diminish  the  output 
of  antibodies,  especially  when  practised  about  the  same  time  that  an 
antigen  is  injected.  In  the  rabbit,  however,  splenectomy  under  certain 
conditions  may  have  little  or  no  effect  on  antibody  production,  as 
after  a  single  large  dose  of  sheep's  blood.  On  the  other  hand,  even 
when  made  several  weeks  before  injection  of  human  blood,  removal 
of  the  spleen  seemed  to  interfere  with  the  formation  of  precipitins, 
but  further  observations  are  needed  to  determine  whether  such  selec- 
tive effect  occurs  regularly  under  these  circumstances.  On  the  whole, 
the  effects  of  splenectomy  at  or  near  the  time  of  injection  of  antigen 
appear  variable  and  uncertain,  more  so,  perhaps,  than  might  be  expected 
from  the  demonstration  that  antibodies  appear  earlier  in  the  spleen 
than  in  the  blood,  that  antigen  is  fixed  by  the  spleen,  and  that  in  the 
presence  of  antigenetic  substances,  cultures  of  splenic  tissue  outside 
of  the  body  may  produce  antibodies.  The  results  of  several  experi- 
ments indicate  clearly  that  after  antibody  production  is  well  under 
way,  splenectomy  has  little  or  no  effect  on  the  course  of  the  antibodies 
in  the  blood.  The  antibody  content  of  the  blood  was  not  diminished 
markedly  by  splenectomy  and  roentgenization  at  or  near  the  height 
of  the  curve.     The  nature  of  this  so-called  resistance  remains  obscure. 

Leukocyte  Count  after  Splenectomy.  The  removal  of  the 
spleen  was  followed,  according  to  Hall's  observation474  on  one  patient, 
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by  a  considerable  increase  of  the  total  leukocyte  count  which  persisted 
with  much  irregularity  for  over  three  months.  In  the  early  period 
all  types  of  leukocytes  were  increased  in  nearly  the  same  proportion, 
although  a  slight  increase  of  endothelial  cells  was  noted  at  the  expense 
of  the  lymphocytes.  In  the  intermediate  period,  both  total  and 
differential  counts  show  such  marked  variations  as  to  render  averages 
valueless,  but  the  total  count  was  usually  high.  In  the  final  period  a 
comparative  equilibrium  was  reached,  with  a  moderate  increase  in 
the  total  count  due  entirely  to  lymphocytes  and  endothelial  cells, 
while  the  granular  leukocytes  showed  strictly  normal  figures.  The 
endothelial  cells  were  constantly  increased,  both  relatively  and  abso- 
lutely. These  observations  are  more  or  less  in  agreement  with  pre- 
viously reported  facts.  The  observations  on  the  Arneith  index  suggest 
that  the  increase  in  the  count  is  at  least  in  part  due  to  the  removal 
of  some  factor  restricting  the  production  of  white  cells.  No  eosino- 
philia  appeared  during  the  course  of  the  study.  The  cause  for  the 
splenectomy  in  this  case  was  traumatic,  and  there  wras  no  antecedent 
disease  present. 

In  contradistinction  to  these  findings,  it  is  of  interest  to  review7  the 
late  findings  after  splenectomy  when  done  for  disease.  The  average 
results  of  13  blood  counts  in  a  white  boy,  ten  years  old,  who  had  had 
the  spleen  removed  five  years  previously  for  familial  hemolytic  icterus 
of  the  Chauffard-Minkowski  type,  showed  that  the  red  blood  cells, 
which  before  operation  were  down  to  2,020,000  had  increased  to 
4,288,000;  the  hemoglobin,  wThich  was  as  low  as  23  per  cent,  before 
operation,  was  then  82  per  cent.  There  is  still  present  evidence  of 
bone-marrow  regeneration,  as  shown  by  the  high  color  index,  the 
continued  leukocytosis,  moderate  chromophilia  and  poikilocytosis, 
high  transitional  and  eosinophil  count,  and  reticulation  of  the  erythro- 
cytes. There  is  an  unusually  quick  coagulation-time  and  a  rather 
low  platelet  count  indicating,  in  this  case,  either  a  rapid  availability 
of  the  platelets  for  the  purposes  of  coagulation,  or  an  increased  amount 
of  prothrombin  in  the  platelets,  or  a  large  percentage  of  macroplatelets. 
No  Howell-Jolly  bodies  were  found.  There  was  also  evidence  of 
lymphatic  activity  shown  by  absolute  lymphocytosis  and  by  the 
enlargement  of  the  external  lymphatic  glands  and  the  very  large 
tonsils. 

THE  SUPRARENALS.476-478 

I  am  indebted  to  an  editorial476  in  the  Journal  of  the  American  Medical 
Association  for  the  following  resume  of  some  newT  conceptions  about 
the  adrenal  glands.  Two  facts  with  respect  to  the  physiology  of  the 
suprarenal  glands  have  become  generally  accepted,  namely,  that  these 
structures  are  indispensable  to  life  and  that  extracts  of  them,  or  the 
adrenalin  obtainable  from  them,  can  exert  very  pronounced  physio- 
logical effects  upon  the  body.  Whether  the  suprarenals  exhibit  an 
important  secretory  activity  under  the  normal  conditions  of  existence, 
in  regulating  the  vasomotor  tone  and  other  essential  phenomena  by  an 
internal  secretion  of  the  suprarenals,  has  begun  to  be  debated;  and 
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the  various  assumed  interrelations  between  the  suprarenal  and  other 
gland  structures  of  the  body  cannot  yet  be  outlined  in  a  convincing 
way. 

The  foremost  evidence  for  the  indispensability  of  the  glands  con- 
sists in  the  result  of  extirpation  experiment^.  The  fact  that  the  major- 
ity of  patients  who  succumb  to  Addison's  disease  show  a  bilateral 
destruction  or  atrophy  of  the  suprarenal  glands  favors  the  view  that 
this  malady  is  due  to  some  sort  of  insufficiency  of  these  structures. 
However,  the  administration  of  the  active  principle  of  the  gland  fails, 
as  a  rule,  to  stay  the  course  of  Addison's  disease,  and  the  question  has 
arisen  whether  the  cortical  portions  of  the  suprarenals  and  the  analogous 
chromaffin  structure  scattered  in  small  masses  through  neighboring 
parts  of  the  body  do  not  also  play  an  important  physiological  part. 
If  the  latter  are  functionally  equivalent  to  the  suprarenals,  one  can 
understand  why  persons  may  survive  apparently  severe  pathological 
changes  in  the  gland.  There  is  clinical  support  for  this  view  in  the 
case  reported  by  Strauss. 

Perhaps  the  situation  can  best  be  summarized  in  the  assumption 
that  the  suprarenals,  per  se,  are  only  a  part,  though  probably  the 
overwhelmingly  most  significant  part,  of  a  large  system  of  essential 
tissue,  and  that,  contrary  to  our  previous  views,  complete  destruction 
of  the  suprarenal  tissue  by  disease,  or  other  means,  need  not  necessarily 
prove  fatal.  The  important  lesson  to  learn  is  that  more  must  be 
discovered  about  the  distribution  and  performances  of  the  tissues 
responsible  for  prolongation  of  life  when  the  suprarenals  themselves 
are  severely  involved. 

Edema  and  the  Suprarenals.  McCarrison477  found  that  edema  is 
invariably  associated  with  massive  enlargement  of  the  suprarenal 
glands  in  pigeons  fed  on  autoclaved  rice.  But  massive  enlargement  of 
these  glands  is  not  invariably  associated  with  edema.  The  associa- 
tion bears  some  intimate  relationship  to  the  adrenalin  content  of  the 
enlarged  organ:  When  the  content  is  high,  edema  occurs  in  86  per 
cent,  of  the  cases;  when  the  content  is  low,  edema  does  not  occur. 
Fresh  butter  contains  some  substance  which  tends  to  protect  against 
this  edema.  This  substance  is  not  present  in  a  cocoanut  oil.  The 
hypothetical  "anti-edema"  substance  in  butter  has  a  pronounced 
influence  over  the  suprarenals.  It  appears  to  exert  its  protective 
action  against  edema  by  maintaining  their  adrenalin  content  at  a 
low  level.  Butter  varies  in  its  capacity  to  protect  against  edema. 
This  variation  is  dependent  on  the  quality  of  the  cow's  food:  Butter 
is  richer  in  "anti-edema"  substance  when  the  cows  are  fed  on  green 
fodder  than  when  they  are  fed  on  dry  fodder. 
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GYNECOLOGY. 

By  JOHN  G.  CLARK,  M.D. 

CANCER  OF  THE  UTERUS. 

The  Cancer  Problem.  It  is  indeed  unfortunate  that  we  must  again 
admit  that  no  material  advance  in  the  solution  of  the  cancer  problem 
has  been  made  since  the  publication  of  our  last  review.  Of  course, 
there  has  been  the  usual  amount  of  publication  of  laboratory  studies 
and  experiments  in  the  field  of  cancer  research,  and  while  it  is  true 
that  we  have  improved  to  some  extent  our  methods  of  combating  this 
terrible  scourge,  yet  we  have  practically  made  no  advance  in  deter- 
mining the  etiology  of  cancer  which,  after  all,  must  be  settled  before 
we  can  hope  for  any  radical  improvement  in  treatment.  In  past  years 
we  have  referred  from  time  to  time  to  the  various  educational  campaigns 
that  have  been  carried  on  for  the  purpose  of  better  acquainting  the 
profession,  as  well  as  the  laity,  with  the  importance  of  the  subject  and 
the  manner  in  which  the  disease  makes  its  first  appearance,  in  order 
that  the  cases  might  apply  promptly  for  treatment. 

It  is  gratifying  to  note  that  this  campaign  has  been  continued  and 
we  do  not  hesitate  to  quote  rather  extensively  from  a  little  pamphlet 
issued  by  the  American  Society  for  the  Control  of  Cancer,  which  is 
entitled  "What  Everyone  Should  Know  About  Cancer."  This  pam- 
phlet calls  attention  to  the  fact  that  in  the  two  years  and  a  half  that  the 
United  States  was  engaged  in  the  great  war  about  80,000  soldiers  were 
killed  or  died  of  disease.  During  the  same  time  cancer  caused  the  death 
of  180,000  people  in  this  country.  While  these  soldiers  who  made  the 
supreme  sacrifice  did  not  die  in  vain,  a  large  proportion  of  the  deaths 
from  cancer  represents  a  needless  waste  of  human  life.  Cancer  is  indeed 
one  of  the  most  important  causes  of  death.  In  the  continental  United 
States  the  annual  mortality  from  all  forms  of  the  disease  is  estimated 
at  about  90,000.  It  is  probable  that  if  all  these  deaths  were  correctly 
ascertained  and  certified,  the  total  would  reach  100,000  for  the  year 
1920. 

The  mortality-rate  for  cancer  is  somewhat  below  85  per  100,000  per 
annum.  As  a  group  of  diseases,  cancer  ranks  with  pneumonia,  tuber- 
culosis, and  kidney  disease  as  one  of  the  five  or  six  causes  of  death  which 
stand  second  only  to  heart  disease  in  the  Census  Bureau's  annual  report 
for  1917.  The  mortality  from  cancer  is  apparently  on  the  increase 
throughout  all  civilized  countries.  In  the  United  States  the  annual 
increase  in  the  cancer  death-rate  is  approximately  2.5  per  cent.  It  is 
almost  exclusively  a  disease  of  adult  life,  for  of  the  total  number  of 
deaths  from  cancer  at  all  ages,  about  95  per  cent,  occur  after  the  age  of 
thirty-five  is  reached. 
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Cancer  appears  in  a  variety  of  forms,  affecting  practically  every  organ 
or  part  of  the  body.  The  most  important  form  for  both  sexes  is  cancer 
of  the  stomach,  which,  including  the  liver,  accounts  for  about  35,000 
deaths  per  annum.  The  number  of  deaths  from  cancer  of  the  female 
generative  organs  is  about  13,000  per  annum;  from  cancer  of  the  female 
breast  about  8500  (a  very  high  frequency,  for  it  occurs  in  only  half  the 
population);  from  cancer  of  the  mouth  and  tongue  about  3500,  from 
cancer  of  the  peritoneum,  intestines  and  rectum  combined  about  12,000, 
from  cancer  of  the  skin  about  3500,  and  from  cancer  of  other  organs  or 
parts  about  14,500.  Cancer  is  especially  frequent  among  adult  women. 
Of  all  deaths  over  the  age  of  forty  years,  one  in  thirteen  among  men  is 
due  to  this  disease,  but  among  women  over  this  age  one  out  of  every  eight 
is  fatally  attacked.  Between  the  ages  of  thirty-five  and  forty-five,  three 
times  as  many  women  as  men  die  of  cancer;  between  forty-five  and  fifty- 
five  t  wice  as  many.  This  excessive  mortality  among  women  is  apparently 
due  to  cancer  of  the  breast,  and  the  special  organs  of  generation.  Yet 
these  forms  of  disease,  like  others,  are  usually  curable  by  competent 
treatment  in  the  early  stages.  Excluding  cancer  of  the  breast  and  of 
the  female  generative  organs,  the  relative  frequency  of  all  other  forms  of 
cancer  combined  is  about  the  same  in  the  two  sexes.  The  civilized,  and 
particularly  the  white,  races  are  more  liable  to  cancer  than  native  races, 
such  as  the  North  American  Indians  or  the  Orientals.  Cancer  of  the 
uterus,  however,  is  apparently  more  common  among  negro  women  in 
this  country  than  among  white  women.  Cancer  of  the  breast  and  cancer 
of  the  ovary  are  more  frequent  among  the  unmarried  than  among  the 
married;  in  contrast,  cancer  of  the  uterus  is  more  common  among 
married  than  among  single  women. 

As  cancer  is  not  contagious,  there  is  no  reason  to  believe  the  stories 
so  often  told  of  "cancer  houses"  "cancer  villages"  or  "cancer  belts." 
The  occurrence  year  after  year  of  a  large  number  of  cases  of  cancer  in  a 
single  house  can  usually  be  shown  to  be  due  to  the  fact  that  the  house 
has  been  occupied  by  old  people;  since  cancer  is  a  disease  of  old  age, 
there  will  naturally  be  more  cases  of  the  disease  in  such  a  house  than  in 
one  which  has  been  occupied  by  younger  people.  Thus  also,  "cancer 
villages"  will  usually  be  found  to  be  small  country  villages  from  which 
most  of  the  young  people  have  gone  to  the  large  neighboring  manufactur- 
ing towns  in  order  to  obtain  work,  so  that  only  the  older  people  have 
been  left.  As  these  old  people  are  very  much  more  likely  to  develop 
cancer,  there  is  an  apparent  increase  in  the  number  of  cases  in  the  vil- 
lage. This  has  been  shown  to  be  true  in  some  of  the  New  England 
states,  especially  Vermont  and  New  Hampshire,  Hence,  these  two 
states  have  the  highest  cancer  rate  of  any  in  the  country,  while  the 
Western  states,  which  are  largely  populated  by  younger  persons,  have 
a  very  low  cancer  rate.  While,  therefore,  the  general  percentage  of 
cancer  in  these  New  England  states  is  increased,  it  will  be  found  on 
examining  the  statistics  that  there  is  no  increase  in  the  number  of  cases 
which  have  occurred  at  the  age  say  of  sixty  years,  over  the  number  which 
would  usually  occur  at  the  same  age  in  the  general  population  of  the 
whole  countrv  elsewhere.     In  a  word,  the  possibility  of  transferring 
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cancer  from  one  person  to  another  by  direct  contact  should  be  practi- 
cally disregarded.  In  all  the  thousands  of  recorded  operations  for 
cancer  there  is  no  report  of  a  case  acquired  from  a  patient  by  any  sur- 
geon or  nurse.  Cruel  neglect  of  some  patients  has  been  known  to  occur 
because  of  groundless  fear  of  "catching"  the  disease.  This  is  doubly 
unfortunate,  since  cancer  in  the  incurable  stages  calls  for  the  most 
patient  and  devoted  care  of  the  sufferer. 

Cancer  is  not  hereditary  although  much  has  been  said  and  written 
about  experiments  with  certain  strains  of  white  mice  which  showed 
that,  by  inbreeding,  the  occurrence  of  cancer  in  these  animals  was 
much  increased.  While  there  is  no  question  that  this  is  a  fact,  yet  the 
increase  can  be  obtained  only  in  certain  strains  of  white  mice,  not  in 
all  varieties,  and  has  never  been  observed  in  white  rats,  guinea-pigs, 
rabbits,  dogs,  or  other  animals  in  which  cancer  occurs.  The  breeding 
conditions  of  the  strains  of  mice  above  mentioned,  about  which  so  much 
has  been  printed  in  the  newspapers,  are  so  different  from  those  which 
occur  in  the  human  race  that  no  comparison  is  possible.  Among  the 
mice  kept  under  observation,  every  parent  either  had  cancer  or  came 
from  a  cancerous  ancestor,  and  this  is  manifestly  impossible  in  the 
human  race.  Therefore,  there  is  no  reason  to  worry  because  one  member 
of  a  family  has  suffered  from  the  disease.  It  does  not  at  all  follow  that 
any  other  member  of  the  family  will  have  it.  It  has  been  shown,  in 
fact,  that  according  to  the  laws  of  chance  if  a  certain  number  of  cases 
of  cancer  are  to  be  expected  in  a  community,  one  family  will  naturally 
have  2  or  3  cases  while  other  families  will  have  none  and  this  is  due  purely 
to  coincidence.  In  a  family  the  members  of  which  tend  to  be  very  long- 
lived,  more  cases  of  cancer  will  occur  than  in  one  in  which  the  members 
die  young;  this  is  not  because  cancer  is  hereditary,  but  because  it  is 
predominantly  a  disease  of  middle  and  later  life.  Even  those  students 
of  heredity  who  hold  the  strongest  views  on  the  subject  do  not  believe 
that  cancer  itself  is  inherited,  but  merely  that  a  liability  to  the  disease 
is  passed  on. 

While  everyone  should  know  the  symptoms  of  this  disease,  people  who 
have  had  much  cancer  in  their  families  should  take  particular  pains  to 
inform  themselves  carefully  about  the  disease  and  its  prevention.  It  is 
reassuring  also  to  remember  that  life  insurance  companies  pay  no  atten- 
tion to  a  history  of  "cancer  in  the  family"  in  determining  whether  or 
not  a  person  is  a  good  risk.  Indeed,  exceptionally  careful  studies  of  life 
insurance  records  have  shown  that  there  is  no  ground  for  apprehension, 
even  if  both  parents  died  of  cancer. 

In  approaching  the  subject  of  cancer  with  women  patients,  the  physi- 
cian should  impress  upon  them  that  the  uterus  is,  next  to  the  stomach, 
the  most  frequent  site  of  the  disease.  In  many  ways  it  is  the  most 
dreaded  form  of  this  disease,  for  it  attacks  almost  exclusively  wives  and 
mothers,  at  the  most  useful  period  of  their  lives.  We  are  thus  doubly 
impressed  with  the  importance  of  controlling  this  type.  A  further 
special  interest  in  cancer  of  the  uterus  is  due  to  the  mental  and  physical 
suffering  that  is  attendant  upon  cancer  in  this  organ  on  account  of  its 
proximity  to  the  bladder  and  bowel.    It  also  gives  rise  to  the  most  dis- 
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t  ressing  and  offensive  discharges.  It  is  not  to  be  wondered  at,  therefore, 
that  the  present  educational  movement  for  the  early  recognition  of 
cancer  began  among  those  whose  lot  it  was  to  treat  cancer  of  the  womb. 
Uterine  cancer  occurs  with  greater  frequency  among  women  who  have 
had  children,  so  that  it  is  probably  true  that  the  injuries  and  inflamma- 
tion following  childbirth  are  a  causative  factor  in  the  disease  but  we 
should  not  exaggerate  this  point.  The  fear  of  cancer  should  never  keep 
anyone  from  motherhood.  The  evidence  we  have  at  present,  however, 
justifies  us  in  recommending  that  women  who  have  deep  tears  or  pro- 
nounced irritation  about  the  neck  of  the  uterus  should  have  these  con- 
ditions corrected  and  should  be  kept  under  observation  during  the  years 
be1  ween  thirty-five  and  fifty. 

The  first  symptom  of  cancer  of  the  womb  is,  in  the  vast  majority  of 
cases,  an  irregular  blood-tinged  watery  discharge.  No  pain  is  present  nor 
can  any  lumps  be  felt  at  this  time.  Of  course,  it  can  be  readily  under- 
stood that  this  is  a  symptom  that  may  also  be  due  to  many  harmless 
conditions,  especially  if  it  occurs  before  menstruation  has  ceased.  In 
women  who  have  passed  the  period  of  life  usually  termed  the  "meno- 
pause" or  "change  of  life,"  such  a  blood-tinged  discharge  is  more  often 
due  to  a  beginning  cancer.  Every  woman,  however,  over  thirty-five 
years  of  age  should  consult  a  physician  if  there  appears  an  irregular 
bloody  discharge,  such  as  described.  It  is  particularly  important  to 
have  such  an  examination  made  if  the  bleeding  follows  upon  taking  a 
douche  or  after  intercourse.  Somewhat  later  the  discharge  becomes 
odorous.  A  rather  free  odorous  discharge,  even  in  the  absence  of  blood, 
deserves  a  careful  investigation.  When,  in  addition  to  this,  the  patient 
has  pain  radiating  down  the  legs  it  is  almost  always  an  indication  that 
the  cancer  has  advanced  far.     Do  not  wait  for  pain. 

To  make  a  positive  diagnosis  of  cancer  of  the  uterus  an  internal  exami- 
nation by  the  physician  is  necessary.  It  is  the  only  means  of  ascertain- 
ing the  truth.  The  woman  who  puts  off  or  shuns  such  an  examination 
because  of  a  false  sense  of  modesty  is  taking  the  most  serious  risk. 
Much  has  already  been  done  to  overcome  these  foolish  prejudices,  but 
they  are  still  an  important  element  in  preventing  the  early  recognition 
of  this  disease. 

As  in  most  other  forms  of  cancer,  the  best  treatment  is  the  early 
surgical  removal  of  the  organ  in  which  the  cancer  is  located,  together 
with  as  much  surrounding  tissue  as  seems  advisable.  This  is  a  serious 
operation  and  should  be  done  only  by  those  who  have  had  considerable 
surgical  experience,  preferably  in  this  particular  kind  of  work.  At  the 
present  time  we  know  of  no  other  method  of  permanently  curing  cancer 
of  the  womb.  In  recent  years  radium  and  deep  .r-ray  treatment  have 
been  employed  with  considerable  success  in  uterine  cancer  but  appar- 
ently only  in  exceptional  instances  do  they  give  more  than  temporary 
relief.  They  should  be  given  only  by  those  who  have  made  a  careful 
study  of  the  subject  and  who  have  the  facilities  for  giving  treatment  in 
the  proper  dosage. 

Patients  with  uterine  cancer  can  be  divided  into  three  groups: 

1,  Those  who  come  at  the  very  beginning  of  their  trouble. 
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2.  Those  who  delay  three  or  four  months  before  attending  to  this 
matter. 

3.  Those  who  put  off  treatment  until  they  experience  pain  or  have  a 
bad  discharge  for  almost  a  year. 

The  number  of  women  of  the  first  group  can  in  many  cases  be  per- 
manently cured.  Even  those  in  this  group  who  have  a  return  of  the 
disease  are  usually  given  several  more  years  of  life  free  from  pain  or 
discomfort.  In  the  second  group  the  percentage  of  women  cured  is 
much  smaller.  In  the  third  group,  there  are  practically  no  cures  and 
but  little  temporary  relief  from  suffering  and  discharge.  It  largely 
depends  upon  the  woman  herself  into  which  of  these  three  groups  her 
case  will  fall.  If  she  is  on  her  guard  against  suspicious  symptoms,  and 
will  not  hesitate  to  undergo  one,  or  even  several,  examinations  in  order 
that  no  important  matter  may  be  overlooked,  then  and  only  then  can 
she  have  reasonable  certainty  of  cure  if  afflicted  with  this  disease. 

Another  means  of  publicity  to  reach  the  lay  woman,  and  indeed  a 
very  good  method,  has  been  carried  out  through  the  cooperation  of 
several  of  the  magazines  which  are  devoted  largely  to  women's  topics. 
Such  magazines  as  the  Ladies'  Home  Journal,  the  Woman's  Home 
Companion,  the  Designer  and  the  Delineator  have  tried  to  assist  in 
disseminating  knowledge  on  the  subject  by  the  publication  of  these  plain- 
spoken  articles,  one  of  which,  taken  from  an  issue  of  the  Delineator  is 
as  follows: 

"What  do  you  know  about  cancer?  Of  course  you  have  known  of 
cases  among  your  friends,  perhaps  even  in  your  own  family,  because 
one-tenth  of  the  deaths  occurring  in  this  country  after  forty  years  of 
age,  are  due  to  this  disease.  But  do  you  know  that  death  from  cancer  is 
avoidable?  Cold,  heartless  statistics  tells  us  that  after  forty  years  of 
age  one  woman  in  eight  dies  from  cancer,  and  in  spite  of  the  fact  that 
these  deaths  might  be  prevented  by  those  who  are  afflicted.  Since 
cancer  seems  to  occur  most  commonly  in  the  special  organs  of  the  female, 
it  is  particularly  important  that  women  should  know  and  understand 
the  few  essential  facts,  which,  if  heeded,  will  undoubtedly  prevent  much 
suffering  and  loss  of  life.  This  does  not  mean  that  this  disease  is  pre- 
ventable in  the  ordinary  sense  that  contagious  disease  can  be  prevented, 
by  carefully  avoiding  exposure  to  infection.  Cancer  is  not  caused  in 
this  way,  nor  can  it  be  prevented  so  far  as  known,  by  any  system  of 
hygienic  living,  diet,  exercises,  or  injection  of  vaccines  or  serums. 
Contrary  to  the  rule  of  contagious  and  most  other  diseases,  the  beginning 
of  cancer  is  not  indicated  by  plain  signs.  A  person  may  have  a  malignant 
growth  for  several  weeks  or  months,  without  knowing  that  anything  is 
wrong.  Nature  appears  to  be  taking  a  mean  advantage  of  her  human 
children  in  not  providing  a  terrific  fever,  intense  pain,  loss  of  sleep  and 
appetite  or  some  other  evidence  that  the  body  has  been  attacked  by  one 
of  the  most  dangerous  of  all  diseases.  But  she  seems  disposed  to  issue 
her  warnings  in  this  instance  in  a  quieter,  more  subtle  way— in  a  way 
requiring  eternal  vigilance  on  the  part  of  each  individual;  and  when 
discovered  she  insists  on  quick  decision,  sane  judgment  and  determined 
fearless  action  as  the  price  of  life. 
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"While  there  are  do  obtrusive  symptoms,  there  are  definite  danger 
signals  of  cancer.  A  Lump  in  the  breast,  a  wart  or  persistent  sore  on  the 
lips,  or  in  the  month,  unusual  or  irregular  discharges,  continued  indiges- 
tion with  loss  of  weight  and  change  of  color— are  all  signs  that  you  have 
urgent  need  for  the  immediate  attention  and  advice  of  a  competent 
doctor,  especially  if  you  be  within  the  so-called  "cancer  age,"  that  is, 
thirty-five  or  over.  Everybody  has  heard  the  long  and  woeful  tale 
about  cancer  — how  operations  did  no  good,  how  the  disease  returned 
and  eventually  caused  the  death  of  the  patient.  It  is  true  that  at  the 
present  day  people  seldom  hear  of  successful  cures  for  which  there  are 
two  good  reasons.  In  the  first  place,  many  people  who  are  fortunate 
enough  to  get  into  the  hands  of  competent  medical  advisers  early  and 
obtain  an  actual  cure  of  the  condition  conceal  the  fact.  In  the  second 
place,  many  of  the  cases  we  hear  about  are  those  in  which  the  patient 
sought  advice  too  late.  Let  us  get  very  intimate  in  this  matter  and  look 
facts  squarely  in  the  face.  There  is  no  gainsaying  the  fact  that  many 
women  have  an  instinctive  dread  of  cancer.  They  believe  that  it  is 
inherited  and  therefore  unavoidable.  They  have  known  of  so  many 
cases  which  terminated  fatally  that  they  think  the  disease  is  always 
incurable  and  if  they  must  die  of  it  anyway,  they  will  at  least  live  in 
blissful  ignorance  as  long  as  possible,  and  hide  the  truth,  even  from 
themselves.  Such  persons  are  losing  priceless  time,  hesitating,  and 
wavering  between  hope  and  fear,  trusting  that  the  suspicious  sign  will 
disappear  unaided. 

"Again,  many  have  an  intense  fear  of  an  operation  no  matter  how 
relatively  simple  it  may  be  or  how  necessary  to  life  itself.  Early  removal 
of  precancerous  conditions  under  present  methods  of  anesthesia  and 
asepsis  is  not  to  be  compared  to  the  certain  suffering  due  to  advanced 
cancer  when  the  afflicted  one  gladly  undergoes  the  most  radical,  though 
then  often  hopeless,  operations  as  a  means  of  temporary  relief.  Others 
neglect  early  advice  and  treatment  from  lack  of  knowledge  of  the  few 
simple  facts  narrated  above. 

"The  two  regions  most  likely  to  be  attacked  by  this  disease  in  women 
are  the  breast  and  the  uterus.  Therefore  any  lump  on  the  breast  and 
any  irregular  or  unusual  discharge  should  have  the  immediate  attention 
of  a  competent  physician  or  surgeon.  Do  not  hesitate  or  contribute 
the  condition  to  '  change  of  life.'  Make  sure  by  insisting  upon  a  thor- 
ough physical  examination  by  one  who  knows.  In  early  recognition  and 
treatment  rests  the  hope  of  cure.  You  have  been  told  the  essential 
facts  concerning  this  disease— that  it  causes  one  death  in  eight  among 
women  at  and  beyond  middle  life;  that  it  is  always  at  some  time  a  local, 
not  a  generalized  disease  and  that  during  this  brief  period  the  few  dan- 
gerous cells  may  be  entirely  removed,  never  to  return  in  the  majority 
of  cases;  that  the  disease  is  not  contagious  or  hereditary,  and  that  it 
presents  certain  warning  signs  which,  if  recognized  and  taken  imme- 
diately to  a  competent  doctor,  will  result  in  the  saving  of  thousands  of 
lives  each  year.  One  last  word— remember  that  no  medicine  can  cure. 
No  faith  should  be  placed  in  the  numberless  advertisements  of  so-called 
'cancer   cures,'    'cancer   specialists,'    'institutes,'    and   so   forth.     By 
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'trying'  them,  valuable  time  is  lost  and  nothing  gained.  Cancer  is  by 
no  means  a  hopeless,  incurable  disease,  but  safety  lies  chiefly  in  your 
own  hands." 

Having  perused  the  foregoing  article,  it  can  readily  be  conjectured 
how  much  good  will  accrue  from  the  continuance  of  such  propaganda, 
and,  inasmuch  as  the  Society  intends  to  further  such  educational  cam- 
paigns, it  will  not  be  long  before  the  rank  and  file  of  the  laity  will  be  the 
possessors  of  much  useful   information  on  this  subject.     It  is  to  be 
regretted,  however,  that  there  should  be  any  disturbing  element  to  such 
noble  work.    That  such  is  the  case  can  be  seen  by  investigating  the 
methods  employed  by  some  of  the  newer  cults  which  are  rapidly  on  the 
increase.    As  evidence  of  this  let  us  glance  at  a  few  statements  made 
by  a  chiropractor  in  his  text-book  of  gynecology,  which  has  been  recently 
published.    In  speaking  of  cancer  of  the  cervix,  he  states  that  it  is  due  to 
"subluxations  at  K.  P.  and  at  P.  P.    The  only  difference  in  the  etiology 
of  cancer  of  the  uterus  and  cancer  of  the  cervix  is  that  in  the  former  a 
different  set  of  nerves  are  impinged  than  in  the  latter.    It  must  be 
remembered  that  a  subluxation  is  not  always  a  condition  which  appears 
suddenly  and  the  results  of  which  are  manifested  in  all  tissues  at  the 
same  time.     Appearing  slowly,  as  is  often  the  case,  the  subluxation 
produces  greater  and  greater  pressure  as  it  assumes  more  marked  pro- 
portion.   This  being  true,  it  is  only  natural  to  suppose  that  the  tissues 
which  are  involved  in  the  latter  part  of  the  disease  result  from  impinge- 
ments which  occur  later,  while  those  which  are  involved  early  in  the  dis- 
ease are  supplied  by  nerve  fibers  which  are  impinged  in  the  beginning." 
Considering  the  prognosis  he  states  that  "under  medical  care  death 
supervenes  in  from  one  to  two  years  and  maybe  the  result  of  severe 
hemorrhage,  due  to  ulcerations.     However,  in  the  majority  of  cases 
death  supervenes  because  of  the  general  septic  conditions  of  the  body 
and  its  inability  to  properly  digest  and  assimilate  foods.     Under  adjust- 
ments the  prognosis  is  favorable,  providing  the  disease  comes  under  the 
care  of  the  chiropractor  in  its  early  stages." 

All  regular  practitioners  will  undoubtedly  agree  that  the  dissemination 
of  such  teaching,  even  though  it  only  comes  before  students  of  chiro- 
practic is,  in  the  light  of  our  present  knowledge,  nothing  short  of  criminal, 
and  it  is  to  be  hoped  that  some  legislation  will  be  passed  to  prevent  such 
people  from  having  the  lives  of  precious  mothers  and  sisters  entrusted 
to  their  care. 

Causes  of  Cancer.  We  have  previously  stated  that  there  has  been 
practically  no  advance  in  the  determination  of  the  cause  of  cancer,  but 
it  may  not  be  a  waste  of  time  to  review  somewhat  at  length  our  present 
knowledge  of  the  etiological  factors  which  has  been  excellently  sum- 
marized by  Loeb1  who  is  as  well  qualified  to  speak  on  this  subject  as 
any  of  our  laboratory  workers.  He  states  that  observation  of  cancer 
in  man  has  abundantly  proved  the  significance  of  long-continued  irrita- 
tion, or,  in  some  cases,  apparently  even  of  a  single  trauma  in  the  origin 
of  cancer.    The  same  factor  may  play  a  part  in  the  cancer  of  animals. 

1  American  Journal  of  the  Medical  Sciences,  1920,  clix,  781. 
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We  have,  for  instance,  shown  that  in  this  country  the  favorite  seat  of 
cancer  in  cattle  is  the  inner  canthns  of  the  eye,  where  foreign  bodies  are 
liable  to  lodge  and  to  cause  irritation. 

The  effect  of  hormones  on  the  development  of  cancer  is  a  specific  one; 
a  hormone  influences  the  development  of  cancer  only  in  those  organs 
to  which,  under  normal  conditions,  it  has  a  specific  relation.  We  may 
assume  that  relations  similar  to  that  between  cancer  of  the  breast  and 
the  ovary  exist  also  between  the  development  of  other  kinds  of  cancer 
and  the  organs  with  which  they  are  related  through  internal  secretion. 
It  follows  from  our  experiments  that  attempts  to  cure  cancer  of  the 
breast  after  it  has  once  been  established  cannot  be  successful.  Our 
experiments  have  established,  furthermore,  the  fact  that  nursing  and 
the  injuries  due  to  it  or  pregnancy  in  general  have  only  a  negligible 
influence  on  the  frequency  with  which  mammary  cancer  develops  in 
mice. 

On  the  whole,  we  may  conclude  that  in  all  probability  the  character 
of  hereditary  factors  is  not  different  from  other  causes  leading  to  cancer. 
They  seem  to  consist  in  the  presence  or  absence  of  chemical  or  mechan- 
ical growth— stimuli  which  originate  within  the  organism,  and  which, 
while  in  themselves  are  often  not  able  to  produce  cancer,  do  so  if  com- 
bined with  other  growth-promoting  factors.  We  must  include  in  this 
category  conditions  which  make  tissue  receptive,  sensitize  them  to  the 
action  of  mechanical  or  chemical  growth-stimuli.  Such  conditions 
may  perhaps  originate  through  a  mutation  localized  in  a  chromosome. 
The  embryonal  character  of  tissue  or  disturbances  of  embryonal  develop- 
ment and  parthenogenetic  development  of  ova  in  the  ovary  play  essen- 
tially a  predisposing  role  in  the  origin  of  cancer.  They  provide  a  sub- 
stratum which  has  a  greater  tendency  to  proliferate  and  is  more  receptive 
to  abnormal  growth-stimuli  which  may  reach  it.  W7e  know  that  cancer 
which  is  once  established  grows  better  in  young  than  in  old  individuals. 
The  young  tissues  grow  more  actively  than  older  tissues,  and,  in  addition, 
the  body  fluids  in  younger  organisms  are  more  favorable  to  proliferating 
tissues  than  those  of  older  individuals. 

Age.  The  relation  between  the  age  of  the  individuals  and  the  fre- 
quency of  cancer  is  not  as  simple  as  it  is  often  assumed  to  be.  Cancer 
may  appear  in  young  individuals.  This  is  especially  the  case  in  those 
cancers  which  are  due  to  transformation  of  embryonal  into  cancerous 
tissues.  In  some  cases,  however,  the  period  of  latency  of  these  tumors 
may  be  considerable.  The  majority  of  those  tumors  which  are  due  to 
stimulation  of  adult  tissues  appear  in  later  life;  this  holds  good  in  the 
case  of  human,  as  well  as  of  animal,  cancers. 

Contact  of  normal  tissues  with  cancerous  tissue  may  cause  the  trans- 
formation of  the  former  into  cancerous  tissue.  Thus  may  be  produced 
what  we  designate  as  "contact-combination  tumor's."  Such  a  trans- 
formation of  normal  into  cancerous  cells  in  contact  with  cancerous  tissue 
has  been  observed  in  the  case  of  spontaneous  tumors  of  man  and  animals, 
as  well  as  in  the  case  of  transplanted  cancers.  Primary  carcinomatous 
tissue  has  called  forth  in  many  cases  the  transformation  of  connective 
tissue  into  sarcoma,  and  in  some  cases  the  transformation  of  adjoining 


CANCER  OF  THE   UTERUS  179 

normal  epithelium  of  a  different  kind  into  carcinoma;  thus  "combination 
tumors"  originated. 

The  Possible  Significance  of  Microorganisms  in  the  Etiology 
of  Cancer.  When  microorganisms  were  discovered  as  the  cause  of 
infectious  diseases,  some  of  which  were  associated  with  a  noticeable 
tissue  proliferation  and  with  the  formation  of  secondary  foci,  compar- 
able to  metastases,  and  when  it  was  shown  that  certain  microorganisms 
can  call  forth  even  proliferation  of  epithelial  structures,  the  conclusion 
was  drawn  that  cancerous  growth  may  likewise  be  due  to  microorganisms. 
This  conclusion  seemed  to  be  confirmed  by  the  presence  within  the 
tumors  of  structures  which  resembled  various  unicellular  microorgan- 
isms. Another  fact  which  seemed  to  point  in  the  same  direction  was  the 
so-called  endemic  occurence  of  cancer  in  certain  animals.  It  was  referred 
to  cage  infection.  At  present  neither  of  these  arguments  is  accepted,  at 
least  so  far  as  the  large  majority  of  pathologists  is  concerned.  No 
unicellular  microorganisms  have  been  found  in  cancer;  no  agent  can  be 
separated  from  cells  in  mammalian  tumors.  The  structures  taken  to  be 
parasites  were  shown  to  be  due  to  cell  degenerations  and  phagocytoses. 
The  endemic  occurrence  of  cancer  is  due  to  two  factors:  (1)  To  the 
hereditary  transmission  of  cancer  in  certain  strains  of  animals,  and  (2) 
to  the  introduction  of  metazoic  parasites  which  infect  a  certain  class  of 
animals  at  a  particular  place,  and  act  as  a  temporary  stimulus  of  the 
tissues,  and  which  later  disappear  after  the  tissues  have  been  converted 
into  cancer. 

The  arguments  which  speak  against  the  significance  of  microorgan- 
isms in  the  etiology  of  the  large  majority  of  mammalian  tumors  seem  to 
be  convincing.  Observation  shows  that  human  cancer  is,  in  many  cases, 
due  to  the  long-continued  action  of  growth  stimuli  on  cells.  Occasion- 
ally, a  growth  stimulus  may  call  forth  the  sudden  appearance  of  cancer. 
Experimentally,  cancer  has  been  produced  through  the  action,  physical, 
or  chemical,  of  growth  stimuli  and  has  been  prevented  through  the 
withdrawal  of  chemical  growth  stimuli  (mammary  cancer  of  mice).  It 
has  been  shown  that  no  immunity  can  be  produced  against  auto-cancers, 
(spontaneous  cancers)  but  only  against  homoiocancers  (transplanted 
cancers).  Immunity  against  homoiocancers  can  be  produced  through 
normal  tissues  of  the  same  species.  These  facts  prove  that  wre  have  in 
these  cases  to  deal  not  with  an  immunity  against  an  extraneous  organism 
but  against  tissues  growing  abnormally. 

Some  General  Considerations.  We  have  seen  that  all  the  factors 
which  in  various  ways  either  by  chemical  or  physical  means  increase  the 
proliferative  energy  of  cells  may  act  as  causes  of  cancer;  these  conditions 
are  not  different  from  those  growth  stimuli  which  lead  to  regenerative 
and  what  might  be  called  correlative  growth  in  normal  tissues;  added 
to  these  factors  are,  in  certain  cases,  factors  residing  within  the  cells, 
which  make  these  cells  more  responsive  to  outer  growth  stimuli,  thus 
providing  a  sensitization  which,  in  other  cases,  is  furnished  by  sensi- 
tizing substances  carried  to  the  cells  from  other  organs.  We  conclude 
that  in  order  to  lead  to  the  formation  of  cancer  in  many  cases,  several 
of  such  factors  must  cooperate.    Some  of  these  factors  are  hereditarily 
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transmitted  in  a  certain  graded  quantity  from  generation  to  generation, 

while  the  other  factors  arc  variable  and  extraneous.  All  these  factors 
have  one  characteristic  in  common:  They  all  increase  the  growth- 
energy  of  normal  tissues  either  directly,  or  indirectly,  the  latter  by 
sensitizing  the  tissues  to  the  action  of  growth-stimuli.  We  have  pre- 
viously shown  experimentally  that  a  combination  of  such  diverse  growth- 
stimuli  can,  under  certain  conditions,  accomplish  results  which  are  very 
much  greater  than  the  ones  produced  by  either  of  these  factors  alone. 

Relation  of  Pregnancy  to  Tumor  Growth.  Having  handled  large 
numbers  of  mice  with  spontaneous  tumors,  Slye2  at  once  observed  the 
great  difference  in  the  rate  of  tumor  growth  in  the  non-reproducing  and 
in  the  reproducing  females  and  she  states  that  this  same  difference  is 
noted  in  the  rate  of  tumor  growth  in  the  non-reproductive  and  in  the 
reproductive  periods  of  the  same  female.  In  order  to  investigate  this 
problem,  thirty  each  of  non-reproducing  and  of  reproducing  females 
with  spontaneous  tumors  were  selected.  The  tumors  were  all  of  the 
same  type  and  of  the  same  organ,  viz.:  alveolar  tubular  carcinoma  of  the 
mammary  gland,  of  which  a  daily  observation  is  easily  made.  Without 
exception,  the  amount  of  tumor  grown  by  a  female  while  reproductive 
was  strikingly  less  than  in  non-reproducing  females.  The  normal 
course  of  these  spontaneous  tumors  in  mice  that  are  not  bred  is  very 
rapid,  the  mouse  is  rarely  living  over  six  weeks  and  often  less  than  a 
month  after  the  appearance  of  her  tumor.  The  tumors  grow  to  a  great 
size,  frequently  being  as  large  as  the  body  of  the  mouse.  When,  however, 
these  tumorous  mice  are  bred,  the  tumor  scarcely  grows  at  all  during 
the  reproductive  period.  The  duration  of  the  tumor  is  greatly  prolonged, 
the  mice  frequently  living  nearly  a  year  after  the  appearance  of  their 
tumors,  during  which  time  many  bear  from  six  to  eight  litters  aggregat- 
ing from  twenty  to  thirty-two  young.  When  the  mouse  ceases  reproduc- 
ing, the  tumors  grow  with  tremendous  rapidity  and  to  great  size,  the 
female  frequently  surviving  only  six  or  eight  days  after  the  birth  of  the 
last  litter.  During  this  brief  period,  the  tumor  grows  to  many  times  its 
size  at  the  date  of  the  last  litter.  In  brief,  during  the  six  or  eight  days 
a  mouse  is  non-reproductive,  she  grows  enormously  more  tumor  than 
during  the  eight  months  or  a  year  while  she  is  reproductive. 

From  these  observations,  Slye  concludes  that  cancer  and  reproduction, 
both  being  growth  processes,  draw  upon  the  same  energy  residuum  and 
are  made  possible  by  the  same  food,  hence  the  food  and  energy  used 
by  one  are  withheld  from  the  other.  Therefore,  if  the  female  is  con- 
stantly pregnant,  energy  and  food  are  withheld  from  the  tumor  and  it 
grows  with  extreme  slowness.  If  there  is  a  hiatus  between  pregnancies, 
or  a  termination  of  pregnancies,  the  energy  which  was  running  into 
reproduction  is  released  and  diverted  into  the  tumor,  which  grows  very 
rapidly.  If  tumor  growth  considerably  antedates  impregnation,  the 
currents  of  energy  are  already  used  for  tumor  growth  and  are  with 
difficulty  diverted  for  pregnancy,  probably  never  wholly  so.  Hence 
when  a  female  is  well  advanced  in  tumor  growth  before  impregnation, 

2  Journal  of  Cancer  Research,  1920,  v,  25. 
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there  are  rarely  any  offspring  brought  to  birth.  When  offspring  are 
delivered,  they  are  few,  small,  undernourished  and  rarely  suckled. 

Radiotherapy.  That  radium  has  now  passed  the  stage  of  being  an 
expensive  plaything,  and  is  looked  upon  as  being  a  worthy  and  thera- 
peutic agent,  is  evidenced  by  the  recent  news  that  the  state  of  New  \  ork 
has  purchased  two  and  one-fourth  grams  of  radium  of  a  value  of  $225,000, 
to  be  used  for  therapeutic  purposes.  While  citizens  of  that  state  have 
prior  claim  on  the  State's  radium,  yet  it  is  available  to  any  American  in 
need  of  its  emanations.  In  discussing  this  important  subject  of  the 
public  ownership  of  such  an  important  therapeutic  agency  as  a  large 
quantity  of  radium,  Dr.  Harvey  R.  Gaylord,  of  Buffalo,  has  the  following 
to  say:  "The  first  gram  is  now  in  the  vaults  of  the  Institute  at  Buffalo 
and  the  appliances  necessary  for  its  use  in  the  treatment  of  cancer  are 
now  in  course  of  construction.  The  engagement  of  a  competent  physicist 
to  work  with  this  radium  is  also  announced.  The  radium  we  are  using 
is  an  American  product,  mined  in  Colorado,  brought  2900  miles  across 
the  continent  in  the  form  of  125  tons  of  carnotite  ore  to  the  extraction 
plant  at  Orange,  N.  J.,  where  it  was  reduced  by  fractional  crystallization 
to  its  present  state. 

The  first  purchase  of  radium  by  any  State  marks  a  step  in  the  health 
activities  of  an  American  Commonwealth.  Up  to  the  present  we  have 
had  no  therapeutic  agents  so  expensive  that  they  could  not  be  afforded 
by  the  average  practitioner.  In  the  case  of  radium  that  condition  arises. 
The  unit  for  efficient  use  costs  not  less  than  $12,000  and  represents 
100  mg.  A  gram  is  worth  $120,000.  The  greater  the  quantity  in  an 
installation  the  more  efficient  it  is,  and  the  less  it  costs  per  treatment. 
New  York  State  has  met  this  condition  by  purchasing  an  amount  avail- 
able for  all  its  citizens. 

The  value  of  radium  has  already  arrived  at  a  stage  where  States,  and, 
if  necessary,  the  Government,  should  make  radium  available  for  cancer 
treatment  gratuitously  and  beyond  the  realm  of  financial  limitations. 
The  advent  of  radium  as  a  therapeutic  measure  is  the  most  important 
forward  step  in  the  treatment  of  cancer. 

It  is  not  surprising  that  when  radium  first  made  its  appearance,  over 
optimistic  claims  for  its  use  and  hope  of  its  utility  should  have  occurred. 
But  that  time  is  now  past.  Radium  has  been  made  available  in  smaller 
and  larger  amounts  to  all  the  important  centers  of  cancer  research  in 
this  country,  with  the  result  that  not  alone  has  new  knowledge  of  this 
agent  been  greatly  advanced,  but  the  technic  of  its  use,  as  well  as  its 
limitations,  have  been  more  definitely  defined.  The  last  six  years  have 
marked  steady  progress  in  its  application,  and  means  of  more  scientifi- 
cally and  efficaciously  employing  it  have  been  developed. 

The  State  Institute,  as  a  result  of  carefully  controlled  scientific  experi- 
ment in  its  hospital,  felt  that  the  time  had  come  when  the  State  of  New 
York  should  logically  provide  an  adequate  amount  of  radium  for  the 
Institute  on  the  basis  that  its  value  is  so  definitely  demonstrated  that 
it  should  be  made  available  without  cost  to  the  citizens  of  the  State 
and  that  the  opportunities  for  research  should  not  be  extended  along 
practical  lines.    The  State  Institute  has  had,  since  1914,  an  amount  of 
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radium  sufficient  for  a  scientific  study.  Private  philanthropy  had  given 
the  Memorial  Hospital  in  New  York  City  a  large  amount  of  radium  for 
scientific  investigation  and  practical  application  for  the  past  four  years. 
The  Cancel-  Research  Commission  of  Harvard  University  has  also  had 
an  adequate  working  supply.  The  advances  made  in  these  and  other 
quarters  has  steadily  strengthened  the  confidence  in  the  use  of  this  agent 
and  all  of  these  centers  are  now  seeking  means  to  increase  their  supply. 

The  usefulness  of  radium  in  the  treatment  of  neoplasms  is  still  in  its 
infancy,  hut  there  are  already  certain  kinds  of  cancer  in  which  its  use 
offers  advantages  and  the  results  obtained  are  an  improvement  upon 
any  means  we  have  heretofore  possessed.  It  must,  however,  be  remem- 
bered that  our  main  reliance  in  the  treatment  of  cancer  is  surgery,  but 
radium  in  combination  with  surgery  frequently  greatly  improves  the 
prospective  cure. 

The  scientific  development  of  the  last  two  years  in  the  use  of  radium, 
largely  through  the  work  of  Professor  William  Duane,  of  Harvard  Uni- 
versity, made  available  a  means  of  using  radium  which  has  immensely 
strengthened  its  usefulness.  This  method  is  the  use  of  the  emanation 
of  radium  in  place  of  the  application  of  radium  itself.  This  method  is 
only  available  when  you  have  at  least  one  gram. 

Other  commonwealths  will  undoubtedly  watch  New  York's  experi- 
ment with  radium  offered  as  a  public  benefaction,  and  we  may  probably 
expect  to  see  each  state  and,  in  fact,  each  large  community  provide 
funds  to  be  devoted  to  a  like  purpose." 

Effect  of  Radium  on  Cervical  Cancer.  A  very  extensive  study 
of  the  histological  changes  in  squamous-cell  carcinoma  of  the  cervix 
of  the  uterus  after  radiation  has  been  made  by  Alter3  during  the  course 
of  which  he  determined  that  the  so-called  "  squamous"-cell  carcinoma 
of  the  cervix  is  a  basal-cell  growth,  having  three  types,  solid,  adenoid 
and  cystic.  The  primary  effect  of  the  rays  of  radium  in  the  case  of  the 
basal-cell  carcinoma  of  the  cervix  is  the  destruction  of  the  cells  of  the 
malignant  parenchyma.  The  increase  of  stroma  is  secondary,  due  to  the 
disappearance  of  parenchyma,  having  been  formed  mostly  from  wander- 
ing cells.  Cell  divisions,  even  if  probable,  are  not  primarily  important. 
In  his  long  series  of  histological  investigations,  invariably  the  chromatin 
substance  of  the  parenchyma  cells  displayed  the  greatest  sensitiveness 
toward  the  rays  of  radium,  showing  conspicuous  features  of  destruction 
while  the  protoplasm  of  the  parenchyma  cells  showed  marked,  but  not 
such  obvious,  changes.  Alter  believes  that  the  changes  of  the  proto- 
plasm and  the  nature  of  the  infiltration  seem  to  suggest  the  different 
stages  of  deep-seated  chemical  changes,  due  to  the  action  of  the  rays 
of  radium. 

Dosage.  Turner4  is  of  the  belief  that  in  treating  cancer  of  the 
cervix  with  radium  it  is  important  to  give  at  first  a  sufficiently  large 
dose,  and  he  is  accustomed  to  administer  from  5  to  10  and  even  15 
thousand  milligram  hours,  and  he  states  that  he  has  never  seen  bad 
results  follow  such  large  doses.    Suppose  that  the  amount  of  radium 

3  Journal  of  Medical  Research,  1919,  xl,  241. 

4  Lancet,  1919,  cxcvii,  1018. 
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employed  in  a  particular  case  amounted  to  100  mg.,  which  is  commonly 
the  case,  then  a  dose  of  10  thousand  milligram  hours  would  be  adminis- 
tered by  keeping  in  in  situ  for  100  hours.  It  might  be  suggested  that  it 
would  be  well  to  divide  the  exposures  into  two  or  more  parts  at  intervals 
of  a  week  or  two,  but  Turner  states  that  this  will  not  answer  and  the 
whole  dose  should,  if  possible,  be  given  at  once.  The  patient  should  be 
kept  in  bed  for  a  short  period  after  exposure,  and  should  be  douched. 
She  may  then  return  home  but  should  report  herself  in  about  three 
months  if  all  be  going  well,  by  which  time  it  is  possible  that  all  the  local 
evidences  of  the  disease  will  have  disappeared.  Such  dosage  as  Turner 
recommends  is  considerably  in  excess  of  the  average  dose  of  the  Ameri- 
can gynecologist  for  similar  cases,  and  it  is  very  encouraging  to  note 
that  such  large  doses  can  be  given  without  causing  extensive  destruction 
of  the  surrounding  tissues. 

In  contradiction  to  the  foregoing  opinion,  it  is  of  interest  to  note 
that  during  the  past  two  years,  Samuel5  has  limited  his  exposures  to 
radium  for  malignancy  of  the  uterus,  to  twelve  hours,  not  using  over 
50  mg.  of  the  element,  the  dosage  being  600  mg.  hours  for  each  treatment. 
His  first  year  of  radiotherapy  was  very  disastrous,  during  which  time  he 
used  150  mg.  of  the  element  for  twelve  hours  and  in  a  few  cases  for  a 
longer  time.  Seeing  the  marked  benefit  from  the  smaller  dosage,  he 
thought  larger  doses  and  heavier  screening  would  accomplish  better 
results,  but  after  seeing  quite  a  number  of  fatalities  which  he  felt  sure 
were  due  to  overdosage,  he  now  makes  the  plea  for  smaller  doses  and  at 
least  a  ten-day  interval  between  exposures,  filtering  more  at  each  expos- 
ure and  stopping  for  four  weeks  at  the  end  of  the  third  exposure.  He  has 
been  able  to  accomplish  just  as  good  results  with  this  method  as  he  did 
with  the  larger  dosage,  and  with  more  comfort  to  the  patient.  The 
patients  are  not  toxic  after  the  smaller  dosage,  the  bladder  symptoms 
are  eliminated,  and  no  proctitis  is  seen,  all  of  which  make  the  patient 
more  miserable  than  does  the  growth.  He  generally  gives  three  cycles 
of  three  treatments  each  with  four  weeks'  rest  after  each  cycle.  At 
the  end  of  three  months,  the  treatments  are  resumed. 

Hanford6  has  often  stated,  and  other  observers  in  the  field  of  radium 
therapeutics  have  voiced  the  same  thought,  that  radium  is  of  distinct 
value  in  cases  of  inoperable  cancer,  particularly  of  the  cervix  uteri. 
And  yet  recent  experiences  have  shown  that  some  surgeons  either  do 
not  know  when  a  case  is  inoperable  or  use  the  knife  regardless  of  conse- 
quences. He  considers  that  this  attitude  is  as  open  to  criticism  as  that 
of  employing  escharotics  and  other  agents,  after  it  has  been  plainly 
demonstrated  that  a  patient  has  cancer. 

If  the  surgeon  is  so  anxious  to  use  the  knife  in  a  case  of  cancer  of  the 
cervix  uteri  when  possibly  the  vaginal  wall  is  involved,  he  should  have 
enough  regard  for  the  patient  to  employ  radium  in  the  cervix  and  vagina 
until  the  local  lesion  is  cleared  up,  at  which  time  the  chances  for  good 
end-results  have  increased  many  times.  The  time  has  passed  when  there 
is  any  guesswork  as  to  the  action  of  radium  rays  in  malignancy.    Given 

6  American  Journal  of  Roentgenology,  1920,  vii,  42. 
6  Surgery,  Gynecology  and  Obstetrics,  1920,  xxx,  210. 
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a  case  of  carcinoma  of  the  cervix,  if  the  patient  is  not  too  much  weakened 
by  the  disease,  we  can  almost  promise  a  clearing  up  of  the  local  lesion, 
with  the  unpleasant  accompanying  conditions— bleeding,  odor  and 
pain  after  administering  a  dosage  of  4000  to  5000  mg.  or  millicnrie 
hours. 

lie  is  sure  that  all  who  have  followed  radium  therapy  closely  are  of 
the  opinion  that  when  the  diagnosis  of  cancer  has  once  been  established 
it  is  absurd  to  temporize  with  small  doses  and  short  applications  of  ra- 
dium. It  is  vitally  imperative  to  strike  hard  when  using  radium  in 
malignancy. 

Hanford  believes  that  if  he  were  in  possession  of  2  or  3  grams  of 
radium,  as  is  the  case  at  a  few  eastern  institutions,  he  would  always 
speak  of  massive  doses  for  short  periods,  for  there  is  no  doubt  that  there 
is  considerable  satisfaction  in  having  at  hand  this  large  amount  of  an 
ultra  expensive  element.  But  from  a  therapeutic  standpoint,  the  appli- 
cation of  anything  over  200  mg.  of  radium  element  to  any  one  point  is 
simply  for  the  purpose  of  shortening  the  hours  of  exposure.  If  we 
wished  to  give  a  uterine  fibroid  a  1500  mg.  hour  irradiation  we  would 
use  100  mg.  of  radium  for  fifteen  hours.  Or  if  we  possessed  500  mg.  in 
one  tube  or  500  millicuries  (emanation)  in  a  needle  it  would  be  in  position 
but  three  hours. 

He  will  concede  this  point:  That  in  deep  malignancy  the  employ- 
ment of  any  dose  less  than  50  mg.  for  a  series  of  hours,  is  often  harmful, 
in  that  there  is  not  enough  power  in  the  gamma-ray  content  to  act  as 
a  lethal  agent  against  cancer  cells.  But,  on  the  other  hand,  in  a  zone 
slightly  removed  from  a  small  dose  of  radium,  the  cancer  cells  will  be 
whipped  into  activity,  and  we  have,  as  a  result,  a  more  grave  condition 
to  deal  with  than  if  nothing  had  been  used. 

The  fact  that  the  use  of  radium  in  suitable  cases  does  not  entail  a 
great  loss  of  tissue  commends  its  use  in  cases  where  the  radical  use  of 
the  knife  would  cause  a  great  disfigurement. 

Clinical  Experiences.  For  purposes  of  classification  and  treat- 
ment, Boggs7  divides  cancer  of  the  cervix  into  four  groups:  1.  Early 
cases,  where  the  growth  or  ulceration  is  limited  to  a  part  of  the  cervix 
and  does  not  extend  into  the  vaginal  wall.  Even  in  these  early  cases 
recurrences  take  place,  and  even  metastases  into  the  glands  may  have 
occurred  before  the  operation. 

2.  "Where  the  process  is  more  advanced  and  clinically  the  involvement 
is  still  limited  to  the  tissues  of  the  uterus  because  the  organ  is  freely 
movable.  Cases  of  this  class  may  include  cauliflower  growths,  which 
protrude  from  the  cervix  and  often  fill  the  greater  part  of  the  vagina. 
Even  in  these  cases  the  cancer  cells  may  not  have  reached  the  pelvic 
lymphatics.  This  is  a  class  which  will  derive  great  benefit  from  ante- 
operative  treatment,  and  by  such  procedure  the  end-result  should  be 
better. 

3.  Where  the  disease  is  further  advanced  and  the  carcinoma  extends 
into  the  vaginal  wall.     There  is  a  slight  fixation  of  the  uterus,  but 

7  American  Journal  of  Roentgenology,  1920,  vii,  202. 
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clinically  there  is  not  extensive  involvement  of  the  broad  ligaments. 
If  there"  is  no  glandular  involvement,  which  we  can  never  determine 
clinically  (although,  as  before  stated,  the  glands  are  often  free  in  cases 
of  this  class),  rather  a  high  percentage  may  be  clinically  cured  by  radium 
treatment.  Time  alone  will  tell  whether  or  not  we  should  depend  upon 
radium  alone,  even  if  we  have  obtained  brilliant  results  by  radium  in  a 
number  of  instances. 

4.  Cases  of  carcinoma  of  the  cervix  with  marked  fixation  of  the 
uterus,  the  disease  extending  into  one  or  both  broad  ligaments  with 
involvement  of  the  vaginal  wall,  and  the  greater  part  of  the  cervix 
destroyed.  In  many  of  these  cases  glandular  involvement  has  taken 
place,  and  in  some  instances  metastases  have  extended  into  the  liver. 
These  cases  will  often  derive  a  great  deal  of  benefit  from  radium,  and  a 
local  or  clinical  cure  frequently  will  take  place.  But  even  if  metastases 
have  been  extensive,  the  patient  may  remain  free  from  cancer  symptoms 
from  one  to  three  or  more  years.  A  cure  might  be  effected,  but  with 
our  present  method  of  treatment  we  always  expect  the  patient  to  die 
from  metastases  rather  than  look  for  a  permanent  cure.  When  it  is 
considered  that  about  one-third  of  the  cases  of  cancer  of  the  cervix  that 
receive  no  treatment  die  within  a  year  without  an  operation,  that  a 
large  percentage  of  the  remainder  die  within  two  years  from  the  first 
manifestation  of  the  disease,  and  that  very  few  live  three  years,  it  is 
apparent  that  the  amount  of  palliation  and  prolongation  of  life  from 
radium  treatment  (and  the  fact  that  many  of  them  die  of  internal  metas- 
tases without  return  of  the  local  symptoms),  mean  much  to  the  patient. 
Today  radium  is  indicated  as  a  palliative  measure  for  hopeless  inoperable 
and  recurrent  cases  as  an  anteoperative  procedure,  and  for  prophylaxis 
after  surgical  removal.  Lately  radium  is  being  used  by  some  physicians 
for  primary  cases  in  carcinoma  of  the  cervix  when  the  disease  extends  into 
the  cervical  canal,  because  nearly  all  of  those  cases  are  followed  by 
recurrence  even  in  the  early  cases  after  operation.  The  malignant  process 
in  these  cases  will  disappear  by  radium  rather  promptly.  Time  alone 
will  tell  whether  radium  without  operation  is  advisable. 

Radium  is  a  specific  palliative  in  operable  cancer  of  the  cervix  and 
uterus.  It  will  clinically  cure  some  of  the  cases,  and  subjective  improve- 
ment is  noticed  in  a  certain  percentage  of  others.  However,  recurrence 
takes  place  in  many  of  these  clinically  cured  cases  within  two  or  three 
years.  The  patient,  during  this  interval,  regains  normal  health  and  can 
lead  a  useful  life.  If  a  recurrence  takes  place,  as  a  rule,  the  patient 
suffers  little  in  comparison  with  those  who  had  no  radium  treatment. 
In  these  hopeless  cases,  the  offensive  discharge  and  hemorrhage  usually 
completely  disappear  within  from  two  to  four  weeks.  The  cessation 
of  discharge,  which  often  is  so  offensive  to  the  family  and  even  to  the 
patient,  is  a  remarkable  feature.  The  local  condition  changes  in  char- 
acter within  from  two  to  four  weeks  after  the  treatment,  the  mass  begins 
to  contract  and  shrink,  and  continues  to  decrease  in  size.  This  is  more 
marked  in  some  instances  than  in  others.  The  deodorizing  and  sterilizing 
effect  of  radium  is  very  remarkable  in  the  inoperable  or  recurrent  cases 
where  there  is  a  broken-down  mass  of  carcinomatous  tissue  or  a  crater- 
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like  sloughing  extending  into  the  broad  ligament.  These  cases  have  a 
discharge  with  a  very  foul  odor,  and  run  an  irregular  temperature.    One 

application  of  radium  will  alleviate  these  symptoms  and  mean  much  to 
the  patient. 

From  April,  1914,  to  October,  1919,  105  cases  of  carcinoma  of  the 
uterus  were  subjected  to  radium  treatment  by  Schmitz,8  and  for  the 
purpose  of  study  of  the  clinical  value  of  radium  therapy,  he  has  divided 
the  eases  into  five  groups: 

( 1  roup  1 .  ( lases  which  were  clearly  operable  after  physical  examination. 

Group  2.  Cases  which  were  doubtedly  operable. 

(a)  ( 'ases  subjected  to  surgery  and  ray  therapy. 

(b)  Cases  subjected  to  ray  therapy  only. 

(iron])  3.  Cases  in  which  an  operation  was  absolutely  impossible. 

(«)  Cases  subjected  to  abdominal  hysterectomy  and  ray 
therapy. 

(b)  Cases  subjected  to  vaginal  cautery  and  ray  therapy. 

(c)  Cases  subjected  only  to  ray  therapy. 

Group  4.  Cases  so  far  advanced  that  all  treatment  was  hopeless, 
which  were  subjected  to  ray  therapy  for  purposes  of  palliation. 

Group  5.  Cases  that  recurred  after  an  abdominal  panhysterectomy. 

A  study  of  the  results  obtained  demonstrates  at  once  the  importance 
of  early  diagnosis  and  treatment.  We  can  hope  for  cure  or  improvement 
in  cancer  statistics  only  by  instituting  measures  resulting  in  an  earlier 
recognition  and  immediate  proper  treatment  of  these  carcinomata.  The 
clearly  operable  cases  made  a  remarkable  and  favorable  showing.  There 
were  2  deaths  in  a  total  number  of  12  cases  treated.  The  living  cases 
have  gone  from  one  to  five  years  without  any  sign  of  recurrence.  In 
Group  2,  20  cases  were  treated.  Of  these,  13  were  subjected  to  operative 
and  ray  therapy.  Of  these,  7  are  living,  while  6  either  died  or  did  not 
report.  Of  the  7  cases  treated  only  with  rays,  5  are  living  and  2  died. 
It  is  impossible  to  state  whether  an  operation  should  have  been  performed 
or  not  as  the  cases  are  too  few  and  too  recent  to  permit  a  conclusion. 
However,  it  appears  to  Schmitz  that  surgical  eradication  does  not  mate- 
rially influence  the  results  for  the  worse.  It  is  not  surprising  that 
Group  3  presented  the  largest  number  of  cases,  namely,  73.  Of  these, 
16  cases  were  subjected  to  hysterectomy  either  before  ray  therapy  was 
begun,  or  after  a  local  healing  was  obtained  with  ray  therapy.  The 
results  were  disastrous.  Only  2  patients  have  survived  the  ordeal. 
Twenty-one  cases  were  subjected  to  an  initial  vaginal  cautery  before 
radium  was  applied.  Three  patients  survive  to  date,  while  the  average 
duration  of  life  in  those  known  dead  is  twelve  months.  On  the  other 
hand,  11  of  the  37  patients  treated  only  with  radium  therapy  are  well 
at  the  present  writing.  The  duration  of  life  of  those  that  died  in  class 
(a)  is  nine  months,  in  class  (b)  twelve  months,  and  in  class  (c)  twelve 
months.  In  other  words,  the  patients  in  the  latter  class  had  a  better 
chance  all  around  than  those  in  the  former  class.  We  must  conclude 
that  if  local  healing  is  obtained,  the  tumor  is  arrested  in  growth  and  the 
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infiltration  of  the  parametria  subsides,  we  should  not  subject  the  patient 
to  an  unnecessary  operation.  This  conclusion  of  Schmitz  is  in  entire 
harmony  with  our  own  belief,  which  is  based  upon  our  experience  with 
this  class  of  cases  as  seen  in  our  service  in  the  University  Hospital,  Phila- 
delphia, and  which  dictum  we  have  been  emphasizing  for  several  years. 
Group  4  demonstrates  one  fact.  An  advanced  cancer  patient  should  be 
treated  only  with  ray  therapy  to  relieve  the  symptoms,  as  this  is  all  we 
can  hope  for,  but  even  then  little  benefit  is  obtained  for  the  efforts  spent. 
The  intensive,  intermittent  plan  of  treatment  cannot  be  carried  out  in  this 
class  of  cases  as  the  rapid  generation  of  tissue  invariably  causes  a  severe 
auto-intoxication.  A  period  of  from  four  to  eight  days  should  intervene 
between  applications,  that  is  until  the  reaction  has  subsided.  Group  5 
shows  a  few  brilliant  therapeutic  results.  Recurrent  carcinomata  are 
very  refractory  to  radium  treatment.  Comparing  this  group  with 
groups  1  and  2,  Schmitz  deducts  that  a  combination  of  surgical  treat- 
ment and  ray  therapy  shows  such  favorable  results  that  surgical  eradica- 
tion of  carcinomata  must  always  be  combined  with  an  intensive  ray 
treatment.  If  we  procrastinate  and  postpone  the  latter  until  recurrences 
appear,  and  they  do  appear  in  about  75  per  cent,  of  the  cases  within  the 
first  two  years  following  the  operation,  then  ray  treatment  also  cannot 
improve  the  outlook  in  the  majority  of  cases.  It  is  his  opinion  that  the 
sooner  after  the  operation  the  recurrence  takes  place,  the  better  the 
palliation  from  ray  therapy. 

During  the  last  few  years  there  has  been  attracted  to  the  Woman's 
Clinic  of  the  University  of  California  Hospital -in  large  part  because 
of  their  work  with  radium— an  ever-increasing  number  of  cases  of  cancer 
of  the  uterus,  according  to  Lynch9  and  he  feels  certain  that  no  one  could 
study  the  data  offered  by  this  mass  of  material  without  concluding  very 
definitely  that  the  general  profession  is  doing  little  to  improve  the 
cancer  situation,  and  that  this  disease  in  the  hands  of  men  doing  surgery 
is  quite  as  hopeless  as  it  was  years  ago  when  MacMonagle  reported  his 
series  of  481  hysterectomies  for  uterine  cancer  with  only  2  ultimate 
cures,  and  when  Baldy  confessed  that  he  had  never  cured  a  case  by  any 
form  of  treatment.  Lynch  states  that  there  is  no  doubt  but  that  we 
may  not  attain  a  proper  solution  of  the  cancer  problem  until  the  laity  is 
educated  to  appreciate  the  importance  of  the  earliest  symptoms.  Yet 
such  education  will  avail  but  little  a  patient  who  falls  into  the  hands  of 
one  who  has  not  yet  recognized  the  essentials  of  proper  treatment,  and 
Lynch  believes  that  we  will  make  greater  headway  in  our  problem  by 
devoting  our  chief  effort  at  present  to  the  physician  rather  than  to  the 
layman,  since  the  physician  has  long  been  led  afield  by  a  mass  of  con- 
flicting literature.  A  large  part  of  the  confusion  in  the  literature  has 
developed  because  the  earlier  student  of  cancer  grouped  in  his  investiga- 
tions cancers  from  all  parts  of  the  body,  ignorant  of  the  fact  that  cancers 
differ  markedly  among  themselves.  In  the  same  manner,  our  gyneco- 
logic literature  teems  with  contradictory  statements  because  so  many 
have  grouped  together  in  their  study  all  cancers  of  the  uterus,  which 
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differ  so  markedly  among  themselves  in  their  habit  of  growth.  Cancer 
of  the  cervix  constitutes  the  problem  of  uterine  cancer  because  so  few 
arc  cured.  In  comparison  with  cervical  cancers,  carcinoinata  of  the 
body  lose  their  importance  since  they  usually  permit  of  cure.  Lencor- 
rhca  and  hemorrhage  are  the  only  symptoms  of  operable  cervical  cancer. 
Yet  we  are  constantly  disappointed  in  finding  that  many  cases  are 
frankly  inoperable  even  though  they  present  themselves  for  treatment 
shortly  after  the  first  sign  of  bleeding.  There  is,  however,  a  clear  reason 
for  this  fact.  Only  about  one-tenth  of  the  cervical  cancers  are  everting 
in  type,  and  thus  capable  of  giving  early  symptoms  from  bruising  of  the 
growth.  In  the  other  nine-tenths,  the  growth  early  inverts  or  infiltrates, 
and  thus  has  but  little  chance  to  bleed  until  it  has  extended  sufficiently 
far  out  to  permit  of  slough  of  the  older  areas  which  have  been  deprived 
of  the  necessary  circulation.  Moreover,  with  the  advent  of  the  first 
hemorrhage,  the  case  is  complicated  by  the  presence  of  an  infected  ulcer 
so  that  we  can  clearly  see  that  if  we  await  the  development  of  bleeding 
we  may  not  hope  to  cure  in  the  mass  of  cervical  cancers.  Hope  lies  only 
in  the  recognition  of  leucorrhea  as  the  only  safe  early  sign,  and  prophy- 
lactically,  in  the  early  repair  of  cervical  lacerations  and  the  proper  treat- 
ment of  gynecologic  disease,  since  cancer  is  practically  unknown  in 
women  who  have  not  borne  children  or  who  have  not  had  some  pelvic 
disorder.  Out  of  the  myriads  of  cancer  articles  has  just  come  the  now 
accepted  truth  that  we  are  justified  in  surgical  measures  only  when  they 
are  most  extensive,  and  that  all  operations  should  be  restricted  to  early 
cases.  The  large  remainder  of  cases  are  better  treated  by  radium. 
Experience  is  teaching  us  daily  that  if  there  is  question  as  to  opera- 
bility,  the  case  does  not  permit  of  cure  by  surgery.  Experience  with 
radium  convinces  Lynch  that  early  growths  are  best  treated  by  extended 
removal,  and  all  others  by  radium,  which  has  no  equal  as  a  palliative 
measure.  Whether  radium  cures  or  not  may  be  an  open  question,  but 
nothing  treats  so  successfully  a  case  which  does  not  permit  of  an  exten- 
sive operation. 

After  reviewing  the  statistical  side  of  cancer  of  the  uterus,  both  from 
the  standpoint  of  operability  and  curability,  Little10  concludes  that  the 
rational  treatment  of  carcinoma  of  the  body  of  the  uterus  consists  of  a 
panhysterectomy  followed  by  prophylactic  radiation  with  radium.  In 
cervical  carcinoma  in  the  operable  stage,  either  panhysterectomy  fol- 
lowed by  radiation,  or  a  thorough  radiation  without  operation,  should 
be  performed.  From  his  present  experience  and  observation,  he  is 
inclined  to  the  belief  that  as  good,  or  better,  results  can  be  obtained 
from  radiation  alone,  with  practically  no  danger  or  pain  to  the  patient, 
radium  penetrating  beyond  where  the  knife  can  be  used.  In  inoperable 
cases,  radium  is  much  superior  to  any  other  treatment.  Where  there 
are  large  fungating  masses  producing  toxemia,  they  should  be  removed 
with  the  cautery  followed  by  radiation.  He  has  abandoned  the  Percy 
cautery  for  radium  and  he  does  not  advocate  the  Wertheim  operation 
because  of  its  high  primary  mortality,  its  serious  sequela3,  such  as 

10  Minnesota  Medicine,  1920,  iii,  159. 
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vesical,  ureteral  and  rectal  fistula,  and  because  there  are  too  few  cures 
to  compensate  the  difficulties  and  dangers  encountered. 

Kelly  and  Neill11  give  a  brief  historical  sketch  of  the  use  of  radium 
in  the  treatment  of  cancer,  stating  that  when  radium  was  first  used  and 
it  was  found  that  big  cancers  of  the  cervix  melted  down  so  remarkably 
under  direct  applications  at  the  vaginal  vault,  a  number  of  surgeons 
soon  ran  out  before  the  world,  waving  their  arms  frantically  like  Archi- 
medes of  old  and  shouting,  "Eureka!  No  more  surgery;  radium  cures 
all  these  cases;  the  panacea  for  cancer  is  found  at  last."  But  the  sad 
experience  of  many  recurring  cases  began  in  a  couple  of  years'  time  to 
dampen  even  the  ardor  of  these  neophytes,  until  at  last  a  soberer  judg- 
ment reigns. 

The  present  status  of  the  case  seems  to  be  this:  In  early  and  very 
favorable  operative  cases,  operation,  preceded  by  thorough  radiation, 
offers  the  best  chance.  Yet  even  here  Kelly  concedes  that  if  the  patient 
is  near  enough  to  the  radium  therapist  to  be  seen  at  intervals,  and  will 
conscientiously  keep  under  observation,  radium  alone  will  probably 
do  more  than  operation  and  without  risk  of  mutilation.  He  ventures  to 
predict  that  within  five  years  we  are  all  of  us  likely  to  be  using  radium 
to  the  utter  exclusion  of  operations.  In  all  other  cases,  except  this 
group  most  favorable  for  surgery,  that  is  to  say,  in  all  in  which  there  is 
any  lateral  fixation  or  infiltration  of  the  parametria,  radium  will  do  more 
for  the  patient  than  operation,  for  here  recurrences  are  almost  invariable. 
In  some  of  these  cases,  as  in  masses  of  disease  elsewhere,  lingering 
nodules  can  often  best  be  treated  by  the  insertion  of  the  minute  capillary 
sealed  glass  points,  each  containing  about  three  millicuries  of  emanation 
right  into  the  tissues  by  means  of  a  specially  constructed  hypodermic 
needle.  The  points  are  buried  and  lie  innocuous  in  the  tissues  and  the 
emanation  sinks  to  zero  in  about  five  days.  Kelly  and  Neill  conclude 
that  in  radium  therapy,  as  in  surgical  therapy,  two  things  are  of  vital 
importance:  first,  that  the  earlier  that  the  case  is  seen  the  better  are  the 
chances  of  a  permanent  result;  secondly,  that  every  case  ought  to  be 
followed  up  carefully  at  intervals  of  a  few  weeks  or  months  for  years. 
They  believe  that  the  best  work  in  the  treatment  of  cervical  cancer  will 
be  done  by  the  man  who  commands  both  resources  and  can  resort  with 
equal  facility  either  to  radium  or  to  surgery,  or  can  employ  both  con- 
jointly as  seems  best. 

A  report  from  Scandinavia  has  been  prepared  by  Heyman,12  which 
includes  cases  of  uterine  carcinoma  treated  with  radium  during  the  year 
1914-15  and  hence  observed  for  a  period  of  five  years.  Twenty-six 
patients  were  treated  in  1914.  In  July,  1919,  7  of  these  were  clinically 
cured,  17  had  died  of  cancer,  and  2  died  of  some  intercurrent  disease. 
In  1915,  40  patients  were  treated.  Of  these,  11  were  clinically  cured  in 
July,  1919  (1  was  cured  prior  to  radium  treatment,  but  was  operated 
upon  later  because  of  recurrence),  and  the  remainder  had  either  died  or 
could  not  be  traced.     The  success  of  the  radium  treatment— cures 

11  American  Journal  of  Surgery,  1920,  xxxiii,  289. 
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amounting  to  26.9  per  cent,  after  five  years  therefore  exceeds  that  of 
surgical  operation  which  gives  an  average  of  absolute  cures  amounting 
to  20  per  cent.  The  large  number  of  recoveries  in  1914  and  the  almost 
equal  number  of  successful  results  in  1915  cannot  be  regarded  as  a 
nicrc  coincidence.  Of  the  total  number  of  (>(>  cases,  85  percent,  were 
inoperable. 

A  very  strong  argument  in  favor  of  radium  has  been  presented  by 
Ransohoff,13  who  calls  attention  to  the  fact  that  in  these  days  of  low 
mortality  percentages  attending  nearly  all  major  operations,  no  opera- 
tion can  possibly  gain  headway  which  combines  with  it  a  shockingly 
high  mortality  and  a  large  majority  of  distressing  and  desperate  sequela- . 
The  effect  on  the  lay  mind  must  be  taken  into  consideration,  for  while 
one  may  have  over  50  per  cent,  of  ultimate  cure  among  those  patients 
that  survive  the  operation,  the  effect  on  the  average  intelligent  citizen 
is  abhorrent,  if  for  this  number  of  survivors  there  have  been  25  deaths, 
and  for  the  other  25  a  wretched  existence,  attended  by  repulsive  post- 
operative sequela?,  followed  by  a  painful  and  longering  death.  It  is 
possible,  when  we  make  a  final  summary  of  our  combined  experience, 
that  we  may  have  to  accept  the  conclusion  that  a  less  radical  operation, 
even  though  it  saves  fewer  patients,  may  be  preferable  when  attended 
by  a  low  surgical  mortality  and  few  or  no  operative  sequelae. 

Disregarding  for  a  time  the  end-results  of  radium  treatment  of  cancer, 
it  is  interesting  to  compare  the  two  methods  of  treatment  from  other 
standpoints.  Contrasted  with  the  high  mortality  of  the  extensive  opera- 
tion for  uterine  cancers,  there  is  practically  no  mortality  from  the  radium 
treatment.  In  the  place  of  a  dangerous  operation,  with  its  attendant 
suffering,  long  stay  in  the  hospital,  and  distressing  post-operative 
sequela3,  there  is  the  simple  radium  treatment  with  a  few  days'  stay  in 
the  hospital,  no  danger  and  little  pain. 

Again,  while  less  than  one-third  of  those  patients  who  present  them- 
selves for  treatment  are  fit  subjects  for  the  radical  operation,  radium 
treatment  is  available  for  all  classes  of  cases,  no  matter  how  far  advanced. 
The  immediate  results  of  treatment,  and  the  palliation  of  symptoms,  the 
relief  from  hemorrhage,  pain,  and  foul  discharge  have  been  too  frequently 
described  to  warrant  further  comment. 

There  are  in  all  32  cases  treated  by  Ransohoff,  This  includes  all 
patients  observed,  varying  from  those  whose  cases  were  operable  to 
those  in  a  terminal  stage  of  sepsis.  There  are  also  included  cases  in 
which,  for  one  reason  or  another,  the  treatment  was  not  complete.  It 
is  interesting  to  note  that  S  of  these  patients  had  what  was  considered 
an  incomplete  course  of  treatment,  that  is,  three  or  less  radium  applica- 
tions. The  average  number  of  applications  for  all  cases,  healed  and 
fatal  alike,  was  six.  There  were  6  recurrent  and  26  primary  cases  treated. 
There  were  2  cases  of  cancer  of  the  fundus,  and  30  of  cancer  of  the  cervix, 
so  that  this  report  deals  principally  with  cervical  carcinoma. 

Of  this  entire  series,  there  were  6  patients,  or  19  per  cent.,  well  and 
free  from  all  evidence  of  disease  at  intervals  varying  from  nearly  three 
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to  five  and  one-half  years  after  treatment.  In  the  2  cases  of  carcinoma 
of  the  body  of  the  uterus,  the  results  have  been  disappointing.  Never- 
theless, he  is  of  the  opinion  that  these  patients,  when  possible,  should 
be  operated  on  rather  than  treated  with  radium,  as  the  operative  mor- 
tality is  low  and  the  end-results  good. 

Contrast  the  results  of  these  32  cases  in  which  there  was  a  19  per  cent, 
cure,  with  the  Jacobson  statistics,  in  which  there  was  only  an  11  per 
cent.  cure.  Also  remember  that  there  was  no  fatality  from  this  entire 
series  of  treatment.  Contrast  this  with  the  18.25  per  cent,  mortality 
from  the  radical  operation.  Contrast  again  the  economic  saving  of 
weeks  in  the  hospital,  the  post-operative  suffering  and  the  unbearable 
sequela1.  He  does  not  hesitate  to  state  that  in  his  opinion  radium  treat- 
ment should  entirely  supplant  operation,  not  only  in  the  treatment  of 
inoperable  cases,  but  also  in  the  treatment  of  operable  cases  of  cancer 
of  the  cervix. 

Personal  Views  on  Radium.  From  the  beginning  of  our  use  of 
radium  in  the  Gynecological  Department  of  the  University  Hospital, 
Philadelphia,  in  1914,  up  to  January,  1919,  when  our  last  summary 
was  made  by  Doctor  Keene  and  myself,  we  had  treated  209  inoperable 
cases  of  cancer  of  the  uterus,  with  the  following  results: 

Dead.  Not  traced.  Living. 

1914 8  0  1 

1915 19  1  4 

1916 46  8  11 

1917 33  3  23 

1918 5  13  34 

Total Ill  25  73 

No  cases  treated  within  one  year  before  this  tabulation  have  been 
enumerated,  as  we  are  now  looking  toward  the  ultimate,  rather  than 
immediate,  results.  Since  the  above  tabulation  was  made,  at  least  2 
of  the  patients  treated  in  1915  have  gone  over  the  five-year  period  and 
are  living  and  free  from  recurrence. 

We  regret  that  we  are  unable,  at  this  stage  of  our  report,  to  give  a 
more  complete  summary,  as  the  number  of  patients  not  traced  is 
accounted  for  by  the  facts  incident  to  war— first,  the  decreased  number 
of  our  hospital  staff  rendering  it  impossible  to  keep  our  follow-up  system 
abreast  of  the  times.  Further,  the  nomadic  tendency  of  an  urban 
population,  due  to  the  recent  fluctuation  of  our  industrial  systems  and 
the  disturbance  incident  to  the  housing  situation,  makes  it  exceedingly 
difficult  to  keep  track  of  a  continuously  mobilizing  population.  In 
endeavoring  to  trace  our  patients,  we  have  found,  not  infrequently,  a 
change  of  three  or  more  addresses  within  a  few  months  after  their  dis- 
charge from  the  hospital.  Notwithstanding  these  discrepancies  in  our 
reports,  the  showing  in  this  series  is  rather  remarkable,  and  we  have 
been  greatly  encouraged  to  find  so  large  a  number  of  patients,  all  of 
whom  fell  within  the  inoperable  class,  still  living  and  apparently  well 
many  months  subsequent  to  their  last  treatment.  Some  of  these  cures 
have  been  startling,  and  we  are  now  justified  in  our  hopeful  forecasts 
for  a  few  permanent  cures  and  we  know  beyond  cavil  that  the  palliative 
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results  have  been  far  and  away  better  than  that  following  any  thera- 
peutic measure  hitherto  employed. 

In  reviewing  our  results  from  radium  therapy,  we  find  that  same 
bizarre  tendency  as  noted  in  our  previous  surgical  experience  witli  cancer. 
From  the  appearance,  or  even  the  extent,  of  the  disease,  no  one  can 
forecast  with  assurance  the  probable  outcome  of  treatment.  When 
surgical  measures  are  invoked,  one  frequently  ends  an  operation  with  a 
great  degree  of  optimism  as  to  a  cure,  because  the  disease  has  apparently 
been  well  circumscribed  and  has  shown  no  demonstrable  metastasis, 
and  yet  within  a  few  months  has  again  appeared  with  renewed  violence 
at  the  local  site  of  operation,  while  in  another  case  in  which  the  frontier 
zone  of  the  growth  has  not  satisfactorily  been  encompassed  and  the 
prognosis  is  bad,  the  patient  may  remain  free  a  long  time  from  recur- 
rence or  even  may  be  cured.  This  same  peculiarity  has  been  noted  in 
our  radium  experience.  Thus  in  our  9  cases  treated  in  1914,  the  one 
living  patient  discredited  every  forecast  and  survives  today  and  is  to  all 
appearances  cured. 

In  our  large  series,  hemorrhage  has  been  stopped  for  a  considerable 
period  in  a  very  large  percentage,  in  many  never  returning,  in  others 
reappearing  at  variable  periods  before  the  death  of  the  patient.  In 
others  it  has  been  notably  lessened,  and  but  seldom  not  influenced.  No 
argument  is  required  to  sustain  this  beneficent  palliation  in  these  fear- 
stricken  women,  for  to  those  who  witness  this  relief  the  results  are  self- 
evident.  The  malodorous  discharges  are  likewise  blotted  out  in  a  con- 
siderable proportion  of  cases.  In  its  palliative  influence  on  pain  we 
cannot  claim  so  much,  and  yet  it  frequently  acts  most  happy  in  this 
direction.  In  radium  cases,  as  in  surgery,  however,  we  must  meet  the 
same  lay  criticism  as  well  as  professional  pessimism  in  those  instances 
in  which  pain  is  not  relieved  after  radiation  or  comes  on  later  in  the 
course  of  the  inoperable  case.  Frequently,  this  acute  terminal  agony 
is  charged  up  to  the  account  of  radiation  by  relatives  or  friends  of  the 
patient,  and  occasionally  this  same  objection  to  the  use  of  this  novel 
remedy  is  sustained  by  the  family  physician.  Every  surgeon  knows 
that  surgery  is  likewise  condemned  under  the  same  conditions.  In  all 
propaganda  work,  therefore,  among  laymen  as  well  as  within  our  pro- 
fessional circle,  the  fact  should  be  dwelt  upon  that  while  cancer  in  its 
earlier  stages  is  always  painless,  in  its  terminal  stages  it  is  nearly  always 
agonizing.  In  only  this  way  may  these  false  assumptions  be  overcome 
concerning  any  remedy  which  fails. 

In  the  occasional  case  in  our  series  in  which  the  pain  has  been  espe- 
cially severe,  we  have  felt  that  possibly[therejmight  be  a  decided  suspicion 
in  favor  of  this  hypothesis  and  yet  within  a  few  days  another  case  may 
be  seen  with  identical  symptoms  in  which  no  treatment  whatever  has 
been  applied.  Even  admitting  this  possibility  in  the  occasional  case, 
the  many  others  which  have  found  relief  from  pain  easily  overbalance 
these  objections. 

Finally,  are  there  any  untoward  sequelae  chargeable  to  the  radium 
account?  Two  are  possible:  First,  does  radiation  produce  pain  shortly 
after  the  first  or  second  sitting?    Occasionally  it  does.    In  anticipation  of 
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this  possibility,  we  warn  the  patient  not  to  be  alarmed  should  it  occur, 
for  in  a  small  percentage  of  cases,  notwithstanding  every  care  exercised 
in  the  protection  of  the  rectum,  a  very  acute  proctitis  may  follow.  In 
such  cases  a  decided  strangury  may  be  noted  at  variable  intervals  from  a 
few  days  to  three  or  more  weeks  after  radiation.  Mucus,  and  even  blood, 
may  be  discharged,  and  the  pain  may  be  so  severe  as  to  require  hypnotics. 
In  some  cases  opium  suppositories  may  be  necessary  to  quiet  the  patient. 
In  others,  a  mucilaginous  suspension  of  bismuth  subnitrate  by  rectal 
injection  may  be  quite  sufficient  to  sooth  the  pain.  In  general,  however, 
this  symptom  is  the  exception  rather  than  the  rule,  and  will  be  noted 
with  increasing  infrequency  as  precaution  is  observed  in  the  protection 
of  the  rectum  and  bladder.  Much  less  frequently  is  vesical  tenesmus 
noted,  and,  as  a  rule,  it  is  of  a  more  evanescent  type. 

As  to  fistula,  we  have  noted  17,  9  recto- vaginal  and  8  vesical.  By  no 
means  should  all  of  these  fistulas  be  charged  to  radium,  for  in  over  200 
cases  of  inoperable  cancer  which  are  not  treated,  certainly  this  terminal 
event  will  occur  in  a  large  number  of  patients.  We  are  convinced, 
therefore,  that  such  distressing  phases  of  cancer  of  the  cervix  are  actually 
prevented,  for  in  the  large  number  of  cases  which  were  locally  healed 
of  deep  ulcerating  cervical  craters,  there  has  been  no  further  trouble  in 
this  locality,  and,  in  most  of  the  patients  who  ultimately  died,  the  end 
came  through  metastasis  or  deep  pelvic  extension.  Briefly  stated, 
therefore,  we  see  in  the  use  of  radium  in  inoperable  cases  of  cancer  a 
greater  tendency  to  relieve  pain  than  to  produce  it,  and  also  a  smaller 
percentage  of  fistulas  after  its  use  than  in  the  patients  going  to  their 
death  untreated,  or  in  which  various  palliative  operations  are  performed 
or  the  actual  cautery  is  applied.  Through  results  achieved  by  radiation 
in  this  group  of  inoperable  cases,  the  question  is  forced  into  the  fore- 
ground. Shall  we  abandon  the  radical  operation  in  all  cases  in  favor  of 
radiation?  As  yet,  we  may  not  wisely  answer  this  question.  Certainly 
the  questionable  operative  case  must  be  transferred  to  radium  therapy. 
In  the  definitely  operable  case,  with  a  well  circumscribed  area  and  no 
broad  ligament  extension,  we  still  advise  hysterectomy.  We  base  this 
adherence  to  operation  upon  the  certainty  of  a  definite  percentage  of 
cures  obtained  through  surgical  intervention.  On  the  other  hand,  the 
transfer  of  every  questionable  case  to  the  group  for  radiation  is  based 
upon  the  certainty  of  a  large  surgical  mortality,  in  the  event  of  an  opera- 
tion, the  frequency  of  disabling  sequels  and  the  distressingly  high  per- 
centage of  recurrence  after  even  the  most  radical  operation. 

Thus  far  we  know  that  radium  greatly  supplements  surgery,  and 
within  the  next  five  years  it  may  possibly  supplant  the  radical  operation 
in  even  the  early  cases. 

Finally,  as  to  the  question  of  operation  after  radium  has  apparently 
reduced  the  inoperable  to  the  operable  stage.  Upon  this  issue  we  see  no 
reason  in  favor  of  this  plan.  We  feel  convinced  that  surgery  can  accom- 
plish nothing  further  in  such  cases.  To  the  contrary,  we  believe  that 
surgical  intervention  is  most  hazardous.  The  connective  tissue  con- 
tractures in  the  vaginal  vault  and  parametrium  incident  to  radiation 
must  render  the  dangers  of  injury  to  the  bladder,  ureters,  and  rectum 
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greater,  and  the  disruption  of  connective  tissue  which  may  actually 
have  encapsulated  the  carcinoma  may  load  to  a  reimplantation  of  malig- 
nant cells,  which  may  have  been  held  in  leash  or  actually  have  been 
rendered  innocuous.  On  the  other  hand,  in  the  actually  operable  cases 
we  commend  and  now  follow  the  plan  advocated  by  Howard  Taylor, 
lie  radiates  all  operable  cases  a  few  days  before  hysterectomy  is  per- 
formed. This  appears  most  logical  for  the  operation  quickly  follows 
before  the  actual  destructive  changes  have  taken  place,  and  in  his 
experience  he  finds  no  increase  in  the  difficulty  of  a  panhysterectomy. 
This,  however,  is  a  very  different  proposition  from  that,  offered  after  a 
deep  crater  has  apparently  been  healed  and  upon  its  site  dense  hyalinized 
connective  tissue  has  formed  which  drags  the  base  of  the  bladder, 
ureters,  and  rectum  into  close  juxtaposition. 

From  our  summary  of  209  cases,  we  find  no  cause  for  discouragement, 
for  we  have  seen  splendid  palliative  results  from  radiation,  and  we  think 
it  possible  that,  with  a  further  development  of  technic,  cancer  of  the 
cervix  may  be  removed  from  the  surgical  domain.  Should  this  transfer 
become  feasible,  we  are  sure  we  shall  find  few  dissenters  among  surgeonsj 
for  certainly  we  have  no  grounds  for  optimism  from  a  radical  operation 
in  the  pathetically  small  percentage  of  operable  cases.  For  every  case 
which  may  with  reason  be  submitted  to  operation,  at  least  ten  will  fall 
by  the  wayside  because  they  apply  for  help  too  late.  To  these  wretched 
sufferers  radium  offers  a  palliative  boon,  and  even  a  possibility  of  cure. 
In  cancer  of  the  fundus  the  results  are  too  satisfactory  to  be  abandoned 
in  favor  of  radium,  although  in  at  least  4  cases  we  have  witnessed  a  very 
favorable  outcome  in  patients  in  whom  there  were  grave  contra-indica- 
tions  to  surgical  measures.  In  2  instances  a  cure  appears  to  have  been 
effected.  For  patients,  therefore,  suffering  with  complications  pro- 
hibiting an  operation,  radiation  offers  a  decided  hope,  for  in  no  anatomic 
situation  may  we  so  certainly  secure  the  full  force  of  the  radium  without 
ill-results.  The  force  of  the  emanations  are  chiefly  confined  to  the  fundal 
cavity  and  the  muscular  uterine  walls  shield  other  organs  from  injury. 

Two  years  ago  we  presented  a  summary  of  results  in  100  capes  of 
inoperable  cancer  of  the  cervix  and  female  genital  organs  treated  in  the 
Gynecological  Department  of  the  University  Hospital,  Philadelphia,  and 
arrived  at  the  following  conclusions: 

"1.  As  a  palliative  remedy  radium  is  the  treatment  par  excellence  in 
inoperable  eases  of  cancer  of  the  cervix.    • 

"2.  In  border-line  cases  in  which  formerly  we  accepted  the  grave 
risks  of  an  operation  in  the  hope  of  eradicating  the  disease,  we  now 
employ  radium,  but  in  the  certainly  operable  class  we  still  advocate  a 
radical  operation  followed  by  post-operative  radiation. 

"3.  In  cancer  of  the  fundus,  even  when  far  advanced,  we  perform  a 
hysterectomy,  resorting  to  radiotherapy  only  in  the  face  of  grave  opera- 
tive contra-indications." 

In  view  of  our  further  experience,  we  now  feel  that  our  fourth  conclu- 
sion, as  then  set  forth,  may  be  modified  by  a  limited  claim  for  actual 
curability.    It  was  as  follows: 

"  As  yet  we  claim  no  cures,  but,  based  upon  the  observation  of  a  con- 
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siderable  number  of  inoperable  cases  which  have  remained  locally 
healed  for  from  one  to  three  years,  we  venture  the  hope  that  the  quin- 
quennial test  will  find  several  survivors." 

Roentgen  Therapy.  The  views  of  the  average  roentgenologist  in 
regard  to  the  therapeutic  value  of  the  radium  ray  in  the  treatment  of 
malignant  neoplasms  are  liable  to  be  too  enthusiastic  in  favor  of  this 
method  of  treatment,  since  they  see  these  cases  through  the  glasses  of  a 
specialist,  and,  as  a  rule,  we  do  not  take  their  opinions  too  seriously. 
It  is  a  pleasure,  however,  to  present  the  views  of  Pancoast,14  who  has 
charge  of  the  roentgen-ray  department  in  Hospital  of  the  University 
of  Pennsylvania,  which  are  indeed  unusually  plain-spoken  and  represent 
the  true  experiences  of  a  man  who  is  not  too  easily  thrown  oft'  his  balance 
by  a  few  apparently  favorable  results.  He  cautions  that  in  the  treatment 
of  any  malignant  condition  by  roentgen  ray  or  radium,  or  by  both  agents, 
one  must  carefully  consider  the  primary  growth,  the  avenues  by  which 
the  metastasis  takes  place,  and  the  locations  in  which  metastatic  prolifer- 
ation of  cells  is  likely  to  occur.  Unless  all  three  of  these  danger  zones 
are  known,  carefully  considered,  and  vigorously  treated,  no  method  of 
treatment  can  be  ultimately  successful,  except  when  the  primary  growth 
is  discovered  and  attacked  early,  before  metastasis  has  taken  place,  and 
all  malignant  cells  can  be  removed  or  destroyed.  In  the  case  of  the 
uterus,  this  is  unusual  rather  than  the  rule.  One  must  also  consider 
the  possibility  of  stirring  up  metastasis  by  vigorous  measures  directed 
against  the  primary  growth.  The  more  advanced  it  is,  and  the  nearer  it 
is  to  the  border-line  of  being  inoperable,  the  more  likely  are  cells  to  be 
disseminated  through  lymphatic  channels  to  start  up  metastases.  If 
the  primary  growth  cannot  be  removed  entirely  by  excision  and  prob- 
ably by  radium  and  other  methods  as  well,  it  is  likely  to  recur  rapidly 
and  grow  and  metastasize  quickly. 

Roentgen-ray  treatment  alone  cannot  be  regarded  as  a  strictly  rational 
measure  in  dealing  with  uterine  carcinoma.  Its  purpose  is  as  a  supple- 
mentary procedure  to  follow  operation  or  the  use  of  radium,  and  it  can- 
not, therefore,  be  discussed  without  alluding  somewhat  to  these  other 
measures.  It  can  be  employed  as  a  post-operative  procedure,  but  he 
believes  that  it  is  more  likely  to  prove  efficacious  when  employed  in 
conjunction  with  radium. 

It  is  a  well-recognized  fact  that  if  the  growth  has  invaded  the  broad 
ligaments  and  metastasis  has  already  taken  place  in  the  pelvic  lymph 
nodes,  radium  alone  cannot  cure  the  case,  usually  does  little  more  than 
give  temporary  relief  from  the  distressing  local  manifestations  of  the 
disease,  and  may  not  be  able  to  relieve  the  pain,  especially  that  which 
is  produced  by  nerve  pressure  from  secondary  lesions.  It  has  frequently 
been  stated  by  those  who  do  not  fully  understand  the  action  of  radium, 
that  cases  become  worse  after  its  use,  even  when  it  has  been  judiciously 
employed,  and  there  may  be  some  truth  in  such  beliefs  in  many  instances. 

The  dose  of  radium  usually  administered  is  the  maximum  one  that 
can  be  given  with  safety  and  due  regard  for  the  integrity  of  important 
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nearby  structures.  It  is  a  well-known  fact  that  the  destructive  effect 
of  such  a  dose  is  not  exerted  beyond  a  certain  definite  area  of  a  few 
centimeters'  diameter,  whereas,  to  be  effectual,  all  cancer  eells  must  be 
destroyed.  Beyond  this  area  the  application  can  do  no  good.  Although 
there  is  still  considerable  dissension  over  the  question,  there  seems  good 
ground  for  believing  that  too  small  a  dose  of  radium,  or  one  insufficient 
to  inhibit  cell  growth,  may  aggravate  cell  proliferation.  This  fact 
should,  however,  not  prevent  its  employment  in  cases  in  which  the 
growth  extends  beyond  the  limits  of  possible  cancer  cell  destruction, 
hut  it  does  call  for  any  help  that  can  be  given  to  augment  the  action  of 
the  radium  at  the  periphery  of  such  a  growth.  He  believes  that  in  the 
roentgen  ray  he  has  a  means  of  accomplishing  this  in  some  instances. 
The  principal  is  at  least  sound  in  theory,  and  if  not  in  practice,  that  has 
as  yet  not  been  definitely  proved  by  statistics.  The  exact  extent  of 
benefit  to  be  derived  in  this  way  will  be  difficult  to  determine  and  will 
require  very  careful  statistical  study. 

Unless  such  roentgen-ray  treatment  is  systematically  and  judiciously 
carried  out  on  the  basis  of  a  thorough  knowledge  of  the  anatomical 
structures  involved  or  likely  to  be  involved,  it  is  a  wTaste  of  time,  and, 
moreover,  careless  and  unscientific  treatment  is  likely  to  cause  stimula- 
tion of  cell  proliferation,  just  as  is  radium.  In  planning  the  procedure 
in  each  case,  one  must  consider  the  primary  growth  and  its  extent,  the 
paths  of  metastasis  and  the  location  of  lymph  nodes  likely  to  be  involved. 
All  these  points  must  receive  a  destructive  dose,  or  one  that  is  likely  to 
be  destructive  when  administered  as  supplementary  to  the  dose  of  the 
radium  application.    This  is  a  task  of  prodigious  proportions. 

In  an  individual  of  ordinary  build,  a  maximum  dose  of  deeply  pene- 
trating and  carefully  filtered  roentgen  rays  must  be  introduced  through 
seven  to  ten  ports  of  entry  at  the  skin  surface  in  order  to  be  in  any  way 
destructive  to  cancer  cells  in  the  pelvis  within  an  area  of  the  same  or 
nearly  the  same  size.  When  we  consider  the  total  area  of  possible 
involvement  by  the  growth  and  its  metastases,  the  number  of  ports  of 
entry  must  be  multiplied  many  times.  Certainly  thirty  to  fifty  are  none 
too  many,  distributed  anteriorly  and  posteriorly  and  from  every  other 
possible  direction.  In  stout  individuals  more  may  be  required,  but, 
fortunately,  they  possess  more  skin  surface.  Such  extensive  and  inten- 
sive treatment  is  bound  to  exert  some  effect  upon  the  intestinal  tract, 
and  may  even  do  some  harm  in  a  very  few  instances;  but  this  is  not  to 
be  considered  in  comparison  with  the  harm  to  arise  from  the  growth. 

Lethal  Dose  of  Roentgen  Ray.s  in  Cancer.  Within  the  last  few 
years,  and  especially  since  the  introduction  of  the  Coolidge  tube,  much 
has  been  accomplished  in  the  establishment  of  suitable  dosage  for  the 
therapy  of  superficial  and  benign  skin  lesions  with  the  roentgen  ray. 
The  lethal  close  for  cancer  cells,  however,  has  not  been  accurately  deter- 
mined for  filtered  rays  of  short  wave  length,  such  as  are  now  used  for 
deep  therapy.  For  this  reason,  some  experimental  work  that  has  been 
performed  by  Wood  and  Prime15  under  the  George  Crocker  Special 
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Research  Fund,  is  timely  and  of  definite  practical  value.  They  found 
that  approximately  four  erythema  doses  of  roentgen  ray,  given  con- 
tinuously and  filtered  through  3  mm.  of  aluminum,  are  required  to  kill 
mouse  carcinoma,  and  five  to  kill  mouse  sarcoma  exposed  in  vitro;  but 
occasionally  some  cells  may  escape  the  effects  of  even  six  doses.  Approxi- 
mately, six  erythema  doses  of  roentgen  ray  are  required  to  kill  sarcoma 
cells  in  vivo,  as  compared  to  five  required  to  kill  the  same  cells  in  vitro; 
and  approximately  six  erythema  doses  are  required  to  kill  carcinoma 
cells  in  vivo,  as  compared  to  four  to  kill  the  same  cells  in  vitro.  The  in 
vitro  outgrowth  from  sarcoma  tissue  after  four  erythema  doses  of  roentgen 
ray,  still  produced  tumors  when  inoculated  into  mice  and  therefore  the 
amount  of  in  vitro  growth  is  no  indication  whether  the  tumor  cell  is  or  is 
not  capable  of  proliferating  in  the  animal  body.  The  growth  observed 
after  lethal  doses  is  evidently  due  to  the  slow  action  of  the  rays,  which 
permits  cells  potentially  dead  to  wander  out  into  the  medium  and  to 
complete  a  division  process  before  their  growth  momentum  is  finally 
checked.  It  is  important  to  remember  that  absence  of  mitotic  figures 
after  roentgen-ray  treatment  is  not  an  indication  of  lack  of  ability  of  the 
cells  to  grow  in  the  animal  body. 

The  practical  conclusions  which  may  be  drawn  from  these  observations 
is  that  the  amoimt  of  roentgen  ray  necessary  to  kill  all  the  cells  of  a 
rapidly  growing,  very  cellular  and  highly  malignant  sarcoma  or  car- 
cinoma in  man  is  between  five  and  seven  erythema  doses  of  filtered 
roentgen  ray  when  the  tumor  is  on  the  surface  of  the  body.  Every 
centimeter  of  tissue  that  covers  the  tumor  makes  an  additional  amount 
of  roentgen  ray  necessary.  For  example,  when  slices  of  fibroid  tumor  are 
used  as  absorptive  material,  the  galvanometer  deflections  show  that  at  a 
depth  of  2  cm.  19  per  cent,  more  roentgen  ray  is  required:  at  5  cm. 
depth,  47  per  cent,  more;  at  10  cm.  depth,  65  per  cent.  more.  While 
many  tumor  cells  may  possibly  be  slowed  in  their  progress  and  mitotic 
forms  killed  at  such  depths,  it  is  doubtful  whether  all  can  be  destroyed. 
The  basal-cell  tumors  and  the  lymphosarcomata  are,  as  is  well  known, 
much  more  susceptible  to  radiation.  Small,  superficial,  metastatic 
carcinomata  are  also,  in  some  instances,  more  susceptible  than  is  the 
primary  tumor. 

Combined  X-ray  and  Radium  Treatment  of  Uterine  Carcinoma. 
It  has  been  the  practice  of  Skinner16  to  accept  no  case  for  post-operative 
radiotherapy  of  a  pelvic  lesion  unless  deep  .r-ray  intensive  exposures 
through  multiple  portals  of  entry  were  used  in  an  attempt  to  control 
the  lymphatic  metastasis  at  the  same  time  that  radium  was  applied  to 
the  cervix  or  uterus.  He  believes  that  the  results  obtained  by  roentgen 
therapy  alone,  before  radium  came  into  general  use,  warrant  its  continua- 
tion. By  observation,  he  has  acquired  a  criterion  of  prognosis  in  these 
cases,  which  is,  that  cases  which  exhibit  an  early  tanning  of  the  skin 
offer  the  best  prognosis.  It  is  realized  that  tanning  is  a  matter  of  skin 
type  to  a  certain  extent,  and  that  it  could  be  a  matter  of  dosage  and 
filtration.     But  when  a  uniform  technic  is  used  daily,  he  has  constantly 
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noted  that  the  cases  which  tan  quickly  are  doing  better  than  those 
which  dd  not  tan.  He  is  convinced  that  this  is  a  worthy  observation, 
as  variations  in  technic  did  not  produce  tanning  in  the  case  that  was 
losing  the  fight.  It  is  generally  acknowledged  that  the  limits  of  radium 
activity  producing  reduction  of  cancer  cells  is  '2  to  M  cm.,  which  means 
that  radium  can  have  no  action  upon  the  pelvic  lymphatics  and  other 
channels  of  metastatic  progress  unless  there  is  an  open  operation  which 
permits  the  planting  of  radium  directly  to  the  suspicious  tissues  or  unless 
a  large  amount  of  radium  is  available  to  reproduce  the  effects  of  cross- 
fin'  roe nt denization  of  these  tissues.  On  the  other  hand,  the  limits  of 
roentgen  therapy  are  not  measured  by  2  or  3  cm.,  and  the  ability  to 
cross-fire  and  thus  accumulate  .r-ray  tissue  effects  at  any  depth  is  simply 
a  matter  of  careful  and  tedious  technic.  The  question  of  the  vulner- 
ability of  neoplastic  tissue  has  been  followed  up  in  clinical  and  physio- 
logical observation.  The  cells  are  destroyed  more  readily  in  their  lower 
state  of  development  than  in  their  more  adult  state.  The  aim  of  the 
post-operative  radiations  is  not  merely  to  destroy  any  cells  which  may 
have  been  left,  but  to  prevent,  in  the  earliest  stages,  the  development  of 
recurrences,  and  with  this  idea  in  mind  the  irradiations  should  be  con- 
tinued for  a  length  of  time  at  increasing  intervals,  sufficient  to  cover 
the  period  of  probable  recurrence. 

Differential  Diagnosis  of  Tumors  by  Means  of  Roentgen  Ray. 
By  observing  the  manner  in  which  neoplasms  react  to  roentgen  radiation, 
Seitz  and  Wintz17  believe  that  they  have  found  a  means  of  differentiating 
benign  from  malignant  tumors.  After  roentgen  radiation,  if  the  tumor 
begins  to  show  regression  in  a  few  days  and  has  more  or  less  completely 
disappeared  after  four  or  five  weeks,  it  is  probably  a  sarcoma.  If,  on 
the  other  hand,  the  regression  of  the  tumor  after  radiation  first  appears 
after  three  or  four  months  and  continues  very  slowly,  consuming  one 
to  two  years  for  complete  disappearance,  it  is  a  myoma  in  all  probability. 
The  diminution  in  the  size  of  the  myoma  is  a  secondary  effect  and  is 
due  to  ovarian  influence.  The  young  cells  of  malignant  tumors  are  much 
more  sensitive  to  the  roentgen  rays  than  are  the  mature  cells  of  benign 
neoplasms,  and  thus  roentgen-ray  treatment  often  assists  in  making 
a  differential  diagnosis  between  benign  and  malignant  tumors.  For 
example,  a  lymphosarcoma  regresses  very  quickly  under  radiation, 
while  a  tuberculous  glandular  swelling  disappears  very  slowly.  Similarly, 
in  the  differential  diagnosis  between  carcinoma  and  sarcoma,  the 
roentgen  ray  may  be  of  assistance.  Large  ovarian  and  abdominal  sar- 
comata regress  quickly  after  radiation,  while  carcinoma  reacts  very 
slowly  unless  a  carcinoma  dosage  is  given,  which,  of  course,  is  much 
larger  than  the  ordinary  dosage. 

A  very  enlightening  resume  of  the  treatment  of  cancer  has  been  pre- 
sented by  Taylor18  who  very  properly  divides  the  treatment  of  uterine 
cancer  into  four  parts,  namely,  publicity  and  education,  prophylaxis, 
treatment  of  operable  cases,  and  treatment  of  inoperable  cases.  The 
importance  of  publicity,  education  and  prophylaxis  needs  no  further 

17  Muenchen.  Med.  Wchnschr.,  1920,  lxvii,  653. 

18  New  York  State  Journal  of  Medicine,  1920,  xx,  8. 
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discussion  in  a  brief  abstract  of  this  kind,  therefore  we  shall  confine  our 
attention  to  his  views  on  the  treatment  of  cancer  after  the  diagnosis  has 
been  made.  Our  definition  of  an  operable  case  is  frequently  changed. 
A  few  years  ago,  before  radium  was  in  common  use,  many  cases  were 
considered  operable  that  would  now  be  placed  in  the  inoperable  class. 
Formerly,  we  knew  that  if  a  case  was  not  operated  upon  there  was  no 
hope;  therefore  we  were  led  to  operate  on  many  cases  where  the  chance 
of  cure  was  comparatively  small  and  the  risk  of  the  operation  correspond- 
ingly great.  With  the  use  of  radium,  however,  the  case  is  not  necessarily 
hopeless  without  operation,  and  even  if  not  permanently  cured,  life  can 
be  prolonged  and  the  patient  given  great  comfort  by  its  use.  The  use 
of  radium,  however,  has  developed  another  class  of  cases,  that  is,  the 
cases  which  were  inoperable  before  treatment  but,  as  the  result  of  the 
use  of  radium  become  operable.  In  the  treatment  of  operable  cases, 
that  is,  cases  in  which  the  growth  is  limited  to  the  uterus,  with  possibly 
a  limited  superficial  involvement  of  the  vaginal  walls,  Taylor  believes 
that  a  combination  of  radium  and  operation  offers  the  greatest  hope  for 
a  permanent  cure.  It  is  his  custom  in  such  cases  to  make  an  application 
of  radium,  usually  100  mg.  for  twenty-four  hours,  and  then,  after  a  few 
days,  usually  less  than  a  week,  to  allow  the  possible  reaction  from  the 
radium  to  subside,  to  do  such  abdominal  hysterectomy  as  the  case 
indicates.  If  the  case  is  favorable,  he  does  a  radical  abdominal  hys- 
terectomy, with  the  isolation  of  the  ureters  and  the  removal  of  the  pelvic 
connective  tissue  as  far  as  possible.  If  the  case  is  more  difficult  on 
account  of  a  thick  abdominal  wall,  or  any  concurrent  constitutional 
disease,  he  would  be  satisfied  with  a  simple  hysterectomy. 

It  has  been  stated  that  a  hysterectomy  after  the  use  of  radium  is 
associated  with  greater  difficulty  on  account  of  increased  liability  to 
hemorrhage  and  to  the  absence  of  the  usual  planes  of  cleavage.  It  has 
not  been  Taylor's  experience  that  the  increased  difficulty  has  been  suffi- 
cient to  contra-indicate  an  operation  following  the  use  of  radium;  there 
may  be  some  increased  bleeding,  but  in  no  case  has  this  been  difficult 
to  control.  There  is  usually  some  edema  about  the  bladder  fold  and  at 
the  bases  of  the  broad  ligaments,  but  this  has  never  interfered  materially 
with  the  operation  nor  with  the  subsequent  healing  of  the  wound  in  any 
of  his  cases.  Following  the  operation  and  previous  to  the  patient's 
discharge  from  the  hospital,  that  is,  at  the  end  of  three  or  four  weeks, 
an  application  of  radium  to  the  top  of  the  vagina  is  made.  There  are, 
of  course,  cases  which  are  so  far  advanced  that  it  would  be  folly  to  do 
anything  other  than  to  use  morphine  for  the  relief  of  pain  and  discom- 
fort, and  proper  douches  for  cleanliness.  In  these  cases  the  possibility 
of  causing  irritation  to  the  bladder  or  rectum,  associated  with  additional 
discomfort,  is  such  that  the  cases  are  more  comfortable  without  any 
local  applications  of  radium.  Excluding  these  advanced  hopeless  cases, 
there  has  been  nothing  in  Taylor's  experience  in  the  treatment  of  inoper- 
able cancer  of  the  cervix  that  has  approached  the  use  of  radium  in  its 
results.  It  has  advantages  over  the  use  of  the  cautery  in  that  it  can  be 
applied  without  an  anesthetic,  with  practically  no  discomfort  to  the 
patient,  it  requires  but  a  short  stay  in  the  hospital,  and  the  results  are 
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often  striking.  The  treatment  of  the  inoperable  ease  that  has  changed 
into  the  operable  class  by  the  use  of  radium  is  open  to  various  opinions. 
'Taylor  would  be  willing  to  take  a  considerably  increased  primary  risk  if, 
by  doing  so,  there  is  a  corresponding  increased  chance  of  a  permanent 
cure,  in  fact,  it  is  his  custom,  if  the  case  is  a  good  operable  risk,  to  do 
either  a  simple  or  a  modified  radical  hysterectomy. 

Treatment  of  Inoperable  Cancer  with  Selenium.  The  attempt  to  eradi- 
cate malignant  disease  by  injection  into  the  blood  stream  is  of  recent 
origin.  The  pathogenesis  of  cancer  is  as  yet  unknown,  but  it  has  long 
been  our  hope  to  discover  some  preparation  that  would  cause  the  destruc- 
tion of  the  proliferating  cells,  whether  this  proliferation  be  the  entire 
morbid  process  or  merely  the  manifest  termination  of  other  hypothetical 
local  changes.  It  having  been  observed,  however,  that  cancerous  tissue 
possesses  the  property  of  concentrating  in  itself  the  mercury  given  for 
the  treatment  of  syphilis,  experiments  have  been  conducted  to  discover 
if  other  elements  might  not  likewise  be  selected  with  this  object  in  view : 
for  it  appeared  possible  that,  if  it  were  so,  a  protoplasmic  poison  might 
be  given  in  doses  which,  though  small  enough  not  to  injure  the  patient 
might  yet  become  sufficiently  concentrated  in  the  cancerous  cells  to 
effect  their  destruction.  It  was  found  that  a  large  number  of  elements 
chiefly  metals  and  metalloids,  showed  this  affinity  in  greater  or  less 
degree. 

Watson-Williams19  has  been  working  along  these  lines  with  selenium. 
He  states  that  the  treatment  appears  to  be  suitable  for  two  classes  of 
patients.  In  inoperable  cases,  the  results  obtained  compare  favorably 
with  any  known  method  of  attacking  the  growth  by  the  blood  stream, 
and  are  approximately  equal  to  those  of  radiotherapy.  The  moderate 
focal  reaction  is  in  no  way  comparable  to  the  local  reaction  from  radium , 
the  preparation  appears  to  be  considerably  more  active  than  copper. 
All  malignant  tissue  is  affected,  however  inaccessible.  As  a  purely 
palliative  treatment,  drying  of  ulcers  and  abolition  of  pain  is  a  marked 
advantage.  The  injections  have  the  minor  advantages  of  low  cost.  As 
an  adjunct  to  operative  measures,  including  diathermy,  the  treatment 
may  be  applied  to  a  variety  of  conditions.  Where  operative  removal 
has  not  been  as  free  as  desirable,  the  possible  outlying  cells  might  be 
destroyed  by  injections.  In  patients  having  a  course  of  injections, 
wounds  in  carcinomatous  tissue  have  been  observed  to  heal.  Cases 
pronounced  inoperable  may  give  hope  of  becoming  operable  when  sepsis 
and  fixation  have  been  diminished  by  treatment.  Possibly  malignant 
processes  might  be  held  in  check  for  a  few  weeks  in  patients  who  cannot 
arrange  to  submit  to  an  operation  at  short  notice;  time  is  necessary 
before  deciding  as  to  the  value  of  selenium  in  such  cases.  The  effects 
following  a  course  of  injection  are  usually  well-marked.  They  are 
gradual  in  their  appearance,  and  the  improvement  continues  for  some 
time  after  the  injections  have  ceased.  The  first  effect  is  noticed  by  the 
patient  and  is  a  local  one,  namely,  diminution  or  disappearance  of  pain. 
In  a  favorable  case  there  follows  diminution  in  tenderness,  cleansing  of 

19  British  Journal  of  Surgery,  1920,  viii,  50. 
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ulcerated  surfaces,  decrease  of  discharge,  granulation,  diminution  in 
size  and  hardness  of  the  tumor  and  secondary  deposits,  increased 
mobility  of  the  part.  In  the  general  condition  one  may  note  improve- 
ment in  anemia  and  cachexia,  improved  sleep  and  memory,  increase  in 
weight  and  strength,  marked  psychic  improvement;  this  is  due  partly, 
no  doubt,  to  the  feeling  that  something  is  being  done,  but  is  also  largely 
attributable  to  relief  from  pain,  sleeplessness  and  the  intolerable  dis- 
comfort of  fetid  discharges. 

Surgical  Treatment  of  Cancer.  If  all  the  reports  of  the  operative  treat- 
ment of  cervical  cancer  were  as  good  as  the  recent  report  of  Cobb20 
perhaps  we  should  not  be  so  overwhelmingly  in  favor  of  radium  treat- 
ment. Unfortunately,  however,  such  is  not  the  case,  and  we  have  no 
hesitancy  in  stating  that  it  was  an  agreeable  surprise  to  find  a  surgeon 
who  could  report  57  per  cent,  of  five-year  cures,  and  an  operative  mor- 
tality of  only  11.6  per  cent.  He  assures  us  that  all  the  cases  were 
undoubted  cancer  of  the  cervix  clinically,  and  in  all  cases  but  one  there 
was  a  corroborative  microscopic  diagnosis  made  by  a  pathologist  of 
established  reputation,  in  almost  all  instances  by  one  of  the  pathologic 
staff  of  the  Massachusetts  General  Hospital. 

The  cases  were  by  no  means  selected  favorable  ones,  and  there  were 
only  2  cases  of  very  early  microscopic  diagnosis.  On  the  other  hand, 
the  majority  were  hospital  cases  of  varying  extent,  many  of  them  more 
than  moderately  advanced  cases  of  cancer,  and  a  few  were  border- 
line cases  in  which  the  hope  of  cure  by  operation  seemed  very  small. 
He  has  performed  personally  60  radical  abdominal  hysterectomies, 
what  generally  are  called  Wertheim  operations,  but  differing  from 
Wertheim's  method  in  certain  essential  modifications  of  his  own  which, 
while  making  the  operation  none  the  less  radical,  make  it  somewhat 
safer. 

One  death  from  intestinal  obstruction  occurred  two  months  after  the 
operation  and,  therefore,  might  be  omitted;  but  owing  to  the  fact  that 
the  patient  had  not  left  the  hospital,  he  has  included  this  case  in  his 
immediate  mortality,  as  also  1  other  patient  who  died  in  the  sixth 
week  of  septic  iliac1  thrombosis.  Five  deaths  occurred  among  his  first 
30  cases;  but  in  his  last  30  cases,  only  2:  a  reduction  in  mortality  com- 
mensurate with  steady  improvement  in  technic.  Three  patients  died 
from  shock,  largely  caused  by  hemorrhage.  The  control  of  hemorrhage, 
especially  toward  the  end  of  the  operation,  is  one  of  the  most  important 
technical  questions.    Two  patients  died  of  general  peritonitis. 

The  operation  comprised  the  removal  of  the  uterus  and  a  liberal 
portion  of  the  vagina,  with  as  much  of  the  parametrium  as  possible, 
through  a  median  abdominal  incision,  with  ligation  of  both  internal 
iliac  arteries  and  removal  of  the  regional  glands  when  enlarged  and 
palpable.  It  is  a  difficult  operation  and  should  be  performed  only  by 
trained  surgeons;  but  in  such  hands,  it  should  not  involve  an  excessive 
mortality,  certainly  not  over  15  per  cent.  In  his  whole  series  of  60 
cases,  it  was  11.6  per  cent.,  and  in  his  last  30  cases,  only  6.6  per  cent. 
Wertheim's  mortality,  in  his  last  series  of  cases,  was  12  per  cent. 

10  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  14. 


202  CLARK:  GYNECOLOGY 

The  operation  should  not  be  performed  in  the  presence  of  marked 
obesity  or  debility.  A  renal  function  of  25  per  cent.,  or  less,  would  eon- 
tra-indicate  the  method.    With  very  tat  or  feeble  patients,  the  more 

rapid  and  safer,  l>ut  far  less  curative,  simple  vaginal  hysterectomy  should 
he  the  method  of  choice.  The  radical  vaginal  hysterectomy  of  Schauta 
and  Schuchardt  he  has  found  more  dangerous  and  difficult  than  the 
abdominal  method,  and  the  postoperative  sequela1  distressing. 

In  all  cases  except  those  of  very  early  microscopic  diagnosis,  that  is  to 
say,  in  every  ease  in  which  there  is  evident  cancer  of  the  cervix,  clini- 
cally, he  uses  the  actual  cautery,  destroying  and  sterilizing  the  cervical 
portion  of  the  uterus  as  the  first  step  of  one  operation  in  the  least 
advanced  and  offensive  cases;  but  in  the  cases  of  large,  fungating  dis- 
ease with  fold  discharge,  he  has  done  this  as  a  separate  operative  pro- 
cedure, two  weeks  or  more  before  the  hysterectomy.  This  double  opera- 
tion he  deems  wise  also  with  those  patients  that  have  lost  much  blood. 
In  such  cases,  the  period  of  waiting  after  the  hemostatic  cauterization 
is  valuable  in  restoring  strength  and  hemoglobin. 

Technic.  After  the  ovarian  arteries  have  been  ligated,  and  the 
broad  ligaments  opened,  the  peritoneum  being  split  well  above  the  bifur- 
cation of  the  iliac  arteries,  the  ureters  are  exposed  lying  in  their  sheaths 
on  the  inner  or  posterior  layers  of  the  broad  ligaments.  The  internal 
iliac  arteries  are  then  ligated  with  catgut,  after  which  the  posterior 
layers  of  the  broad  ligaments  are  incised  below  and  parallel  to  the 
ureter,  midway  between  the  bifurcation  of  the  iliac  arteries  and  the 
uterus;  and  through  this  slit  in  the  broad  ligament,  tapes  one-half  inch 
wide  are  passed,  traction  on  which  rolls  a  protecting  cuff  of  peritoneum 
around  the  ureters.  With  such  protection,  considerable  traction  can  be 
made  safely  on  the  ureter.  In  cases  complicated  by  inflammatory  dis- 
ease, dissection  of  the  ureters  is  always  more  difficult,  and  the  preserva- 
tion of  the  broad  ligament  often  impossible,  but  in  such  cases  he  has 
had  no  evil  consequences  from  the  use  of  the  tape  tractors. 

The  accidental  cutting  across  of  a  ureter  is  a  very  serious  matter,  one 
requiring  fine  judgment  and  experience  to  determine  the  subsequent 
procedure  in  each  case.  The  extra  time  required  to  anastomose  the 
severed  ends  or  preferably,  when  possible,  to  implant  the  proximal  end 
in  the  bladder,  may  be  the  cause  of  death  from  shock. 

The  most  discouraging  recurrences  are  the  ones  of  early  implantation 
metastasis.  When  such  metastasis  occurs,  one  should  always  suspect 
faulty  technic  in  amputating  the  vagina.  Necessary  precautions  against 
this  form  of  recurrence  are  the  thorough  destruction  of  the  diseased 
cervix  by  the  preliminary  use  of  the  cautery,  scrupulous  disinfection  of 
the  vagina  with  iodine,  and  the  use  of  the  double,  right-angled  vaginal 
clamps  and  a  cautery  knife  in  cutting  through  the  vagina. 

After  the  uterus  and  the  upper  half  of  the  vagina  have  been  freed 
from  the  bladder  and  rectum,  the  ureters  should  be  lifted  well  out  of 
the  way  by  the  tapes,  and  the  lateral  parametrium  from  above  the  inter- 
nal os,  well  down  the  sides  of  the  vagina,  should  be  removed  with  scissors 
as  close  to  the  pelvic  wall  as  possible.  It  is  at  this  stage  of  the  operation 
that  one  is  liable  to  have  trouble  with  obstinate  hemorrhage.    He  has 
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learned  that  this  part  of  the  operation  may  well  be  dreaded  as  time- 
consuming.  After  the  operation  has  been  completed  to  all  intents  and 
purposes,  checking  this  venous  hemorrhage  may  cause  a  delay  of  over 
half  an  hour.  The  use  of  properly  designed  right-angled  artery  clamps 
is  valuable  in  securing  hemostasis  deep  down  in  the  pelvic  hole  at  this 
time.  Ligation  of  the  internal  iliac  arteries  at  an  early  stage  of  the 
operation  is  a  decided  help  in  lessening  hemorrhage,  and  he  is  certain 
that  it  does  not  in  any  way  increase  the  chance  of  post-operative  sepsis 
or  sloughing,  or  cause  post-operative  cystitis. 

Vaginal  drainage  by  a  small  gauze  wick  or  a  cigarette  drain  has  always 
been  used. 

A  report  from  Germany  has  been  rendered  by  Mayer21  who  gives  us 
the  experience  of  the  Tubingen  Universitats-Frauenklinik  during  the 
fifteen  years  ending  with  1916  with  the  Freund-Wertheim  operation. 
Of  the  893  cases  of  carcinoma  of  the  uterus  that  were  observed  during 
this  period,  81.2  per  cent,  were  carcinoma  beginning  in  the  cervix, 
while  18.8  per  cent.,  were  in  the  body  of  the  uterus.  Of  the  725  cases 
of  carcinoma  of  the  cervix,  34.7  per  cent.,  were  inoperable.  The  inoper- 
ability  had  its  basis  almost  without  exception  in  the  local  spread  of  the 
disease.  If  operation  is  attempted  in  the  inoperable  cases,  death  is  the 
inevitable  result.  Radiotherapy  does  not  seem  to  offer  much  hope  in 
such  far-advanced  cases;  in  fact,  it  would  seem  at  times  as  if  the  rays 
acted  as  an  irritant  and  hastened  the  end.  Of  the  474  operable  cervix 
cases,  457  were  operated  upon;  the  operative  mortality  was  20.3  per 
cent.  Of  the  343  patients  operated  on  before  1913,  68  died,  and  of  the 
275  that  survived  the  operation  there  were  recurrences  in  at  most  165 
cases;  107  patients  (39.3  per  cent.)  had  been  free  from  recurrence  for  at 
least  five  years,  others  longer.  In  carcinoma  of  the  body  of  the  uterus 
(130  cases),  the  primary  mortality  was  much  lower  (9.6  per  cent.),  and 
the  percentage  of  permanent  cures  was  higher  (62.2  per  cent.)  so  that 
here  the  need  for  a  [different  Jmethod  of  treatment  is  not  as  great  as  in 
the  case  of  carcinoma  of  the' cervix. 

Carcinoma  of  the  Stump  Following  Hysterectomy.  The  occasional 
development  of  carcinoma  in  the  cervical  stump,  at  various  periods  after 
supravaginal  hysterectomy  for  uterine  fibromyomata  or  inflammatory 
lesions,  has  been  noted  by  many  surgeons.  And  while  careful  search 
of  the  literature  reveal  only  a  limited  number  of  such  cases,  it  is  believed 
not  a  few  have  occurred  that  have  not  been  reported,  and  others  have 
escaped  recognition  because  of  inefficient  methods  of  investigation. 
Frank22  presents  4  cases  of  this  type,  3  of  which  he  reportsin  detail, 
making  the  total  number  to  date,  51  cases.  He  calls  attention  to  the 
fact  that  careful  scrutiny  of  the  statistics  makes  apparent  the  fact  that 
in  about  40  per  cent,  of  the  recorded  cases,  cervical  malignancy  probably 
existed  and  was  overlooked  at  the  time  the  patient  was  subjected  to 
operation  for  uterine  fibromyomata  or  inflammatory  pelvic  disease. 
The  observation  is  rather  interesting  that  in  this  series  of  43  cases  there 

21  Zent.  f.  Gyn.,  1920,  xliv,  617. 

22  American  Journal  of  Surgery,  1920,  xxxiv,  149. 
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were  only  4  of  sarcoma,  which  again  emphasizes  the  fact  that  cervical 
sarcoma  may  be  practically  regarded  as  a  pathological  curiosity. 

The  almost  universal  practice  among  surgeons  heretofore  has  been  to 
undertake  radical  operation  for  removal  of  the  cervix  as  soon  as  evidence 
of  malignancy  appeared,  provided  the  case  was  then  considered  operable 
and  the  physical  status  of  the  patient  warranted  operation.  So  far  as  he 
is  aware,  there  are  no  statistics  to  show  the  actual  mortality  in  this 
class  of  cases;  whether  it  is  greater  or  less  than  that  following  primary 
operation  for  cervical  carcinoma  cannot  be  definitely  determined;  but 
the  fact  remains  that  in  the  majority  of  instances  the  cervical  stum])  and 
other  implicated  tissue  have  been  surgically  extirpated  according  to  one 
of  the  methods  in  vogue.  For  obvious  reasons,  such  operations  may  be 
fraught  with  considerable  difficulty  and  danger  unless  the  surgeon  is 
thoroughly  familiar  with  the  type  of  procedure  required;  particularly  is 
this  true  where  infection  and  glandular  involvement  have  already  super- 
vened. Moreover,  radical  surgery  has  produced  few  permanent  cures 
after  adjacent  pelvic  viscera  have  become  implicated  in  the  carcinoma- 
tous process.  Attention  is  directed  to  the  applicability  of  radium  therapy 
versus  surgery  in  the  type  of  cases  being  considered. 

In  the  3  cases  mentioned,  radium  therapy  was  employed.  The  first 
patient  was  given  four  treatments  of  600  milligram  hours  each,  viz., 
October  12,  1918,  May  10,  June  27,  and  July  26,  1919.  It  was  then 
noted  that  the  cervix  was  completely  movable,  local  healing  had  occurred 
and  no  evidence  of  the  preexisting  disease  could  be  discovered.  Exami- 
nation October  19,  1919,  disclosed  no  evidence  of  disease  about  the 
cervix  and  permanency  of  the  cure  seems  reasonably  assured. 

The  condition  of  the  second  patient  was  extremely  serious  when 
first  observed.  Hemorrhage  had  been  profuse  and  dissolution  seemed 
imminent.  A  1200  milligram-hour  radium  treatment  was  given  June  20, 
1919,  and  another  August  12.  Examination  then  disclosed  no  induration 
on  the  right  side;  on  the  left  there  was  still  some  "thickening"  which 
extended  to  the  pelvic  wall;  slight  vaginal  sloughing,  otherwise  vagina 
normal.  The  third  treatment  was  given  September  12,  1919,  at  which 
time  the  patient  was  much  improved,  there  being  no  evidence  of  the 
former  disease  excepting  slight  induration  toward  the  left  side. 

The  third  patient  was  given  a  1200  milligram-hour  treatment,  August 
18,  1919.  Examination  October  2,  showed  perfect  local  healing,  the 
cervix  being  movable  and  apparently  normal.  There  was  still  slight 
evidence  of  "thickening"  in  right  utero-sacral  ligament. 

Ectopic  Adenomyomata  of  Uterine  Type.  Of  clinical,  as  w7ell  as  patho- 
logical, interest  are  the  10  cases  reported  by  Mahle  and  MacCarty,23 
representing  extra-uterine  and  extratubal  tumors,  which  were  diagnosed 
at  the  time  of  operation  as  adenomyomata.  These  growths  contained 
glandular  portions  resembling  typical  uterine  mucosa,  surrounded  by  a 
fibrous  connective  tissue  and  smooth  muscle  stroma,  the  latter  in  vary- 
ing amounts.  The  distribution  of  the  tumors  was  as  follows :  Umbilicus 
1,  abdominal  wall  2,  sigmoid  1,  groin  2,  and  recto-vaginal  septum  4. 

23  Journal  of  Laboratory  and  Clinical  Medicine,  1920,  v,  2  IS. 
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They  point  out  that,  pathologically,  extra-uterine  adenomyomata  are 
identical  in  appearance  regardless  of  where  they  are  found.  They 
differ  grossly  from  adenomyoma  of  the  uterus,  in  that  the  cystic  areas 
are  large  and  the  contents  darker  brown.  Grossly,  the  tumors  are  solid, 
fibrous,  and  of  a  light  gray  color.  Here  and  there,  white  bands  extend 
into  the  tumor  substance,  while  between  these  bands  are  areas,  dark 
brown  to  almost  black,  varying  in  size  from  the  head  of  a  pin  to  cystic 
areas  1  cm.  or  more  in  diameter.  On  pressure,  a  dark  brown  fluid  exudes 
from  the  larger  areas. 

Clinically,  these  tumors  give  no  consistent  group  of  symptoms  on 
which  an  accurate  diagnosis  can  be  made.  However,  their  location  and 
their  slow  growth,  extending  over  a  period  of  years,  suggest  benign 
tumors.  Further,  the  occasional  relation  to  the  time  of  menstruation, 
of  pain,  or  swelling  of  the  tumor,  or,  less  frequently,  a  bloody  discharge 
should  be  very  suggestive  of  adenomyoma.  Surgically,  these  tumors, 
regardless  of  their  remarkable  infiltrative  characteristics,  should  be 
differentiated  from  malignancy.  Especially  is  this  true  of  tumors  in 
the  pelvis,  adherent  to  the  sigmoid  or  the  abdominal  wall  or  other  struc- 
tures. Adenomyomata  may  be  recognized  grossly  in  most  cases  by  the 
fibrous  stroma  which  contains  cystic  areas  filled  with  a  bloody,  dark 
brown,  or  serous  fluid.  The  pathologist  should  distinguish  adenomyoma 
from  carcinoma  by  the  regularity  of  gland  structure  with  normal  differ- 
entiated epithelial  cells  without  mitoses,  and,  in  most  tumors,  by  the 
characteristic  stroma  surrounding  the  gland.  He  should  also  recognize 
that  they  are  benign  tumors,  that  they  grow  by  invasion  and  do  not 
metastasize.  All  of  the  cases  here  reported  occurred  in  patients  between 
the  ages  of  twenty-nine  and  fifty  and  pregnancy  apparently  had  no 
influence,  for  6  of  the  cases  occurred  in  nulliparous  women.  Of  the  10 
patients,  6  gave  a  history  directly  referable  to  the  tumor;  1  stated 
that  a  tumor  mass  was  found  during  operation  elsewhere,  for  other 
symptoms  of  which  the  patient  complained  at  that  time.  The  remaining 
3  patients  had  adenomyomata  of  the  recto-vaginal  septum  which  were 
so  small  that  they  were  giving  no  trouble.  In  these  cases,  the  symptoms, 
when  they  were  noted  in  the  history,  were  enlargement,  pain  in  the 
rectum  or  vagina  at  the  time  of  menstruation,  or  a  vaginal  discharge. 

NON-MALIGNANT  CONDITIONS  OF  THE  UTERUS. 

Radiotherapy.  In  the  Mayo  Clinic,  according  to  Stacy,24  surgery  is 
still  the  treatment  of  choice  for  young  women  who  have  definite  fibroids 
causing  menorrhagia,  or  for  those  who  have  a  normal  sized  uterus  but  a 
history  suggesting  the  presence  of  an  intra-uterine  polyp  or  small  sub- 
mucous fibroid,  and  for  those  with  a  history  suspicious  of  malignancy 
of  the  fundus  of  the  uterus.  They  believe  that  the  large  fibroids  are  best 
treated  by  hysterectomy  as  a  certain  means  of  quickly  removing  the 
tumor,  without  the  possibility  of  degenerative  changes  occurring  later. 
It  has  been  their  policy  to  limit  the  use  of  radium  to  fibroids  the  size  of  a 

24  American  Journal  of  Roentgenology,  1920,  vii,  379. 
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three  and  one-half  to  four  months'  pregnancy,  unless  there  is  a  definite 
contra-indication  to  operation.  A  hysterectomy  should  be  advised  in  the 
eases  in  which  then1  is  a  history  suggestive  of  malignancy,  for  a  negative 
diagnostic  curettement  is  not  to  he  relied  on  in  the  definitely  suspicious 
case,  as  the  curette1  may  miss  the  involved  area.  In  the  young  woman 
who  has  a  definite  fibroid  causing  menorrhagia,  an  abdominal  myomec- 
tomy is  the  preferable  treatment.  By  this  method  the  tumor  is  removed, 
the  menorrhagia  controlled,  and  a  uterus  is  preserved  which  is  capable 

01  carrying  on  the  functions  of  menstruation  and  child-bearing.  If  a 
young  woman  has  menorrhagia  without  a  demonstrable  tumor  which 
cannot  be  controlled  by  medical  treatment  or  by  curettement,  an  abdom- 
inal hysterectomy  may  disclose  a  small  submucous  fibroid  or  polyp  so 
situated  that  it  could  not  be  reached  by  the  curette. 

In  the  series  of  600  cases  treated  by  radium,  on  which  this  report  is 
based,  122  women  were  under  thirty-five,  while  19  were  twenty-five  or 
under.  The  average  dose  of  radium  given  to  these  patients  was  293  mg. 
hours.  Menorrhagia  was  controlled  by  one  treatment  in  55  per  cent. 
of  the  cases.  In  25  cases  the  periods  were  reported  normal  in  amount, 
in  1 1  irregular  and  scant,  and  in  0  menstruation  ceased.  They  attempt 
to  give  the  women  under  thirty-five  enough  radium  to  control  the 
symptoms,  but  not  enough  to  stop  menstruation,  and  it  is  difficult  to 
judge  the  amount  necessary  in  each  case.  It  is  better  to  give  a  small 
dose,  however,  and  if  there  is  a  recurrence  of  the  profuse  flow,  repeat  the 
dose  in  from  three  to  six  months,  than  to  give  enough  at  the  first  treat- 
ment to  stop  menstruation.  Patients  over  thirty-five  are  given  larger 
initial  doses,  as  it  is  not  so  important  that  menstruation  shall  continue  but 
they  always  try  to  give  a  dose  to  all  patients  under  forty  which  will  con- 
trol, rather  than  stop,  menstruation.  They  have  seldom  given  more  than 
50  mg.  for  fourteen  hours  at  one  treatment,  since  they  believe  that  it 
is  better  to  repeat  the  treatment,  if  necessary,  as  it  is  sometimes  in 
cases  of  a  fairly  large  tumor.  In  a  series  of  349  patients,  it  was  neces- 
sary to  repeat  the  treatment  in  64,  and  an  operation  was  done  later  in 
20.     Only  4  of  the  20  had  been  given  a  second  radium  treatment,  and 

2  had  operations  elsewhere  too  soon  after  treatment  to  obtain  the  effect 
of  the  radium.  Menstruation  became  regular  and  normal  in  11  per  cent. 

Curtis25  briefly  summarizes  his  experiences  with  radium  therapy  in 
bleeding  from  the  uterus  due  to  non-malignant  conditions.  There  were 
62  fibroid  tumor  cases  which  were  subjected  to  the  ray  therapy.  These 
were  selected  cases  because  the  tumors  were  of  moderate  size,  and  nearly 
all  of  the  cases  were  treated  for  hemorrhage.  Myomectomy  or  hys- 
terectomy has  thus  far  been  given  preference  in  younger  women,  in 
tumors  of  large  size,  and  in  cases  with  other  pelvic  lesions.  Except  in 
a  very  few^  instances,  no  attempt  was  made  to  avoid  bringing  on  the 
menopause,  and  the  treatment  consisted  of  curettage,  with  intra-uterine 
application  of  50  mg.  of  radium  for  a  period  of  twenty  to  twenty-four 
hours.  The  hemorrhage  always  stopped,  but  the  decrease  in  the  size 
of  the  tumors  has  varied  considerably.    Subsequent  hysterectomy  has 

?6  Wisconsin  Medical  Journal,  1920,  xix,  172, 
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been  resorted  to  a  few  times  because  of  symptoms  from  preexisting 
pressure  or  adhesions.  The  menopausal  symptoms,  which  sometimes 
occasion  much  annoyance,  have  been  controlled  by  fresh  corpus  luteum 
or  ovarian  residue,  especially  the  latter.  The  hemorrhage  has  invariably 
been  controlled  in  the  81  cases  of  myopathic  bleeding  of  the  menopause 
which  were  treated. 

Under  the  term  "Idiopathic  Hemorrhage,"  Curtis  includes  those 
patients,  who,  in  the  absence  of  gross  pathological  changes,  suffer  from 
excessive  flow  during  the  child-bearing  period.  Most  of  such  cases  are 
ascribable  to  physiological  disturbance  of,  or  pathological  interference 
with,  the  ovarian  function.  For  example,  in  a  given  case  menorrhagia 
may  be  due  to  psychic  disturbances  which  produce  chronic  pelvic  con- 
gestion. Treatment  with  radium  decreases  the  menstrual  flow  to  normal. 
Thereafter,  if  the  cause  of  functional  disturbance  is  removed,  amenor- 
rhea may  follow.  Again,  women  in  the  upper  thirties,  particularly 
unmarried  women,  are  prone  to  menorrhagia.  Sometimes  the  bleeding 
is  a  precursor  of  the  menopause  and  certain  of  the  patients  are  not 
relieved  with  moderate  doses  of  radium.  Others  are  particularly  sus- 
ceptible, and  the  menopause  is  unexpectedly  ushered  in.  Still  again, 
small  doses  may  have  no  appreciable  effect.  After  two  or  three  appli- 
cations, the  flow  may  increase  rather  than  diminish.  Another  treat- 
ment is  given  and  the  menopause  follows.  The  increased  flow  was 
a  warning  of  an  impending  menopause.  Two  patients  with  idiopathic 
hemorrhage  may  react  quite  differently.  Equal  applications  may  cause 
a  return  of  normal  menstruation  in  both  cases,  but  two  years  later  one 
may  have  a  return  of  menorrhagia,  while  the  other  may  go  on  to  early 
menopause.  Certain  facts  are  helpful  in  the  management  of  these  cases. 
Firstly,  organotherapy  occasionally  makes  radium  unnecessary.  If 
radium  is  used,  an  amount  in  excess  of  1000  mc.  may  induce  the  meno- 
pause especially  in  women  over  thirty-eight  years.  Increased  flow  after 
treatment  suggests  a  possible  menopause  as  does  also  an  increase  in 
blood-pressure.  From  the  standpoint  of  ultimate  results,  it  is  preferable 
to  give  repeated  small  doses,  e.  g.,  at  intervals  not  more  frequent  than 
once  in  three  months,  without  control  observation  of  blood-pressure 
and  subjective  symptoms. 

Disagreeable  Sequelae  from  Radium  Treatment.  Graves26 
recounts  certain  disagreeable  sequela3  from  intra-uterine  radiation 
which,  though  mentioned  by  several  writers,  have  received  minor  atten- 
tion or  have  been  lost  sight  of  in  the  reports  of  brilliant  end-results. 
Some  of  these  symptoms  are  significant  chiefly  from  a  psychological 
influence  which  they  may  exert  on  the  patient,  but  even  these  may  be 
of  considerable  import  to  the  patient's  general  welfare. 

First  among  the  specific  symptoms  from  an  intra-uterine  application 
of  radium  must  be  mentioned  nausea,  and  Graves  calls  attention  to  our 
statement  that  "nausea  and  vomiting  are  the  exception  rather  than  the 
rule  after  radiation."  His  own  experience  has  been  rather  the  reverse, 
for  he  finds  that  the  majority  of  patients  suffer  more  nausea  than  would 

36  New  York  Medical  Journal,  1920,  cxi,  969, 
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be  expected  after  a  simple  ether  examination  and  curettage,  in  which 
the  length  of  anesthesia  would  be  approximately  the  same.  That  the 
nausea  is  due  to  something  more  than  the  simple  effect  of  the  anesthetic 
is  often  strikingly  evident  by  the  almost  immediate  relief  that  follows 
the  removal  of  the  radium  in  certain  eases.  In  other  eases  the  nausea 
lias  been  persistent,  with  greater  or  less  intensity,  for  a  period  much 
longer  than  is  seen  in  even  unfavorable  eases  after  a  short  anesthesia, 
where  radium  has  not  been  used.  In  some  cases  there  is  little  or  no 
nausea  after  radiation,  but  in  his  experience  these  cases  are  the  exception, 
whereas  after  a  simple  curetting  they  are  the  rule.  In  one  of  his  patients, 
violent  nausea  and  vomiting  persisted  for  seven  days  after  a  mild  dose. 
The  patient,  a  strong  young  woman  of  twenty-seven,  was  neurotic  and 
apprehensive,  but  the'  severity  of  the  symptoms  could  not  be  wholly 
explained  by  her  mental  attitude,  nor  by  the  small  amount  of  ether 
administered  at  the  operation. 

A  second  important  after-result  of  the  radium  treatment  is  a  possible 
continuation  or  reappearance  of  the  bleeding,  for  the  cure  of  which  the 
operation  was  undertaken.  Such  bleeding  may  appear  within  a  few 
hours  after  the  removal  of  the  radium,  and  may  persist  for  days  or  some- 
times weeks,  with  varying  degrees  of  intensity  and  constancy,  before 
permanent  cessation  takes  place.  The  amount  of  blood  lost  varies  from 
a  steady  profuse  flow  to  an  occasional  scanty  showing,  and  the  time  of 
its  appearance  may  extend  from  two  or  three  days  to  five  or  six  weeks. 
To  a  nervous,  apprehensive  woman,  not  premonished  of  this  possible 
event,  and  confidently  expectant  of  an  instantaneous  cure,  the  continua- 
tion of  symptoms  comes  as  an  alarming  shock,  and  the  attendant  who 
has  neglected  to  forewarn  his  patient  finds  it  extremely  difficult  to  explain 
conditions.  In  some  cases,  in  patients  treated  for  menorrhagia,  the  next 
one  or  two  periods  may  show  no  diminution,  and  sometimes  even  an 
increase  of  the  catamenial  flow,  Here  again  the  attendant  who  has  not 
cautioned  his  patient  finds  himself  in  an  embarrassing  predicament  in 
his  perfectly  truthful  assurance  that  the  ultimate  result  will  probably 
be  entirely  satisfactory. 

A  third  specific  after-effect Jof  intra-uterine  radiation  is  leucorrhea. 
In  cases  of  recurrent  bleeding  it  seems  to  appear  as  the  end-result  of  the 
flow,  in  the  form  of  a  thin  watery  discharge  of  a  pinkish  hue  which 
gradually  fades  to  a  pale  brown  or  colorless  character.  In  cases  in  which 
the  radium  application  has  caused  a  complete  cessation  of  bleeding, 
the  same  watery  discharge  usually  ensues  for  a  varying  length  of  time, 
lasting  from  a  few  days  to  several  weeks  or  months.  Some  patients  do 
not  notice  it  at  all,  but  they  are  in  the  minority.  It  has  been  a  matter 
of  rather  frequent  personal  observation  that  this  characteristic  radium 
leucorrhea  appears  periodically  for  several  months  at  the  usual  menstrual 
time,  and  seems  to  indicate  an  effort  on  the  part  of  Nature  to  reestablish 
the  menstrual  rhythm.  The  discharge  is  chemically  irritating,  and,  if 
not  properly  treated  by  cleansing  douches,  becomes  foul  and  may  set 
up  an  annoying  vaginitis,  as  has  occurred  in  more  than  one  of  his  cases. 
Pelvic  pain  has  been  described  by  some  as  one  of  the  typical  symp- 
toms following  the  radium  treatment.    There  are  occasional  complaints 
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on  the  part  of  the  patients  of  a  slight  nagging  pain  in  the  side,  usually 
on  the  left  side,  which  has  subsided  in  a  few  days  and  gives  no  further 
trouble.  In  a  small  number  of  cases,  patients  suffer  pain  of  a  nature 
of  a  uterine  colic  during  the  time  of  the  radium  application,  the  result 
apparently  ot  a  reaction  on  the  part  of  the  uterus  to  a  foreign  body 
within  its  cavity.  In  a  few  other  cases,  however,  the  pain  experience 
during  the  immediate  convalescence  proved  to  be  the  forerunner  of  later 
very  serious  inflammatory  consequences,  In  the  light,  therefore,  of 
present  experience,  Graves  is  convinced  that  in  the  properly  selected  cases 
there  should  be  no  adnexal  pain  and  that,  if  it  does  occur,  it  must  be 
regarded  as  a  danger  signal  of  grave  import.  Too  great  emphasis  cannot 
be  laid  on  the  danger  of  making  intra-uterine  radium  applications  in  the 
presence  of  pelvic  inflammation.  Even  though  the  active  inflammatory 
process  existed  years  before  and  there  remains  only  a  few  peritoneal 
adhesions,  radiation  is  attended  with  risk.  Inasmuch  as  an  old  inflam- 
matory process  is  sometimes  missed  both  in  the  history  and  the  most 
expert  preliminary  examination,  it  stands  to  reason  that,  even  with 
great  care,  occasional  results  are  sure  to  be  encountered  and  anyone 
who  says  that  the  intra-uterine  application  of  radium  for  bleeding  is 
attended  with  no  danger,  knows  little  whereof  he  speaks.  The  injurious 
influence  of  radium  on  chronic  inflammatory  pelvic  conditions,  is  per- 
haps the  most  important  reason  why,  in  the  extensive  clinical  use  to 
which  radium  is  destined  very  soon  to  be  put,  its  employment,  in  gyneco- 
logical practice  at  least,  should  be  limited  to  responsible  and  well- 
trained  operators.  Some  mention  has  been  made  in  the  literature  of  a 
reaction  on  the  part  of  the  kidneys  to  radiation. 

Graves  has  had  an  opportunity  of  observing,  in  another  clinic,  the 
onset  of  an  acute  nephritis  following  intra-uterine  treatment,  in  the  case 
of  an  elderly  woman  who  had  a  cardio-renal  history.  He  has  collected 
no  specific  data  on  this  point  in  his  series  of  cases,  nor  has  he  seen  any 
systematic  report  throwing  light  on  this  subject.  Nevertheless,  there 
is  sporadic  evidence  that  caution  should  be  exercised  in  treating  cases 
with  renal  disease.  Nervous  symptoms  following  radiation  are  of 
peculiar  interest.  If  the  menses  are  inhibited,  hot  flushes  are  common, 
but  not  constant.  They  occur  in  about  the  same  proportion  as  after 
hysterectomy  with,  or  without,  the  ablation  of  the  ovaries.  Some  think 
they  are  less  intense  and  annoying,  others  think  they  are  more  so.  In 
his  experience  he  cannot  see  that  there  is  any  marked  difference  one  way 
or  the  other.  They  seem  to  follow  the  same  law  as  after  radical  opera- 
tions, in  that  they  are  intensified  by  complicating  discomforts  and  tem- 
porary disappointment  over  the  result  of  treatment.  The  influence  of 
the  ovarian  secretion  is  strikingly  illustrated  in  cases  where,  after  a 
period  of  amenorrhea,  the  menses  are  reestablished,  with  a  complete 
synchronous  disappearance  of  hot  flushes.  As  after  hysterectomy,  the 
hot  flushes,  when  present,  are  usually  amenable  to  ovarian  therapy, 
preferably  in  the  form  of  the  residue  or  the  whole  extract.  The  various 
points  brought  out  in  this  article  are  presented  not  for  the  purpose  of 
depreciating  the  great  value  of  radium  in  the  treatment  of  non-malig- 
nant uterine  hemorrhage,  but  rather  to  warn  those  who  have  not  yet 

14 
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used  it  for  this  purpose  that  the  immediate  convalescence  from  a  given 

treatment  is  by  no  means  a  bed  of  roses. 

Personal  Experiences.  In  the  study  of  myomatous  tumors,  both 
in  the  consulting  room,  in  the  laboratory,  and  in  the  operating  room,  it 
has  been  fully  attested  that  the  symptomless  tumor  may  remain  quite 
innocuous  over  an  indefinite  period  and,  finally,  after  the  menopause, 
cease  to  be  even  a  tentative  menace,  but  the  percentage  of  such  cases  is 
really  very  small  in  the  final  clinical  summary  of  these  cases.  First,  as 
to  the  various  changes  and  degeneration  which  may  take  place  in  the 
tumor  itself.  Of  these,  the  malignant  change  has  probably  been  chiefly 
stressed  as  an  argument  in  favor  of  attacking  all  growths  of  this  nature 
as  soon  as  diagnosed.  That  this  fear  has  been  enormously  magnified 
has  been  proved  in  the  study  of  over  850  cases  in  the  gynecological 
laboratory  by  my  associate,  Dr.  Charles  C.  Norris.  A  small  ratio,  not 
greater  than  4  per  cent.,  of  cancer  of  the  fundus  may  be  found  among 
myomatous  uteri,  but  it  is  seldom,  indeed,  that  these  cases  are  not  diag- 
nosticated with  great  assurance  on  first  consultation  before  even  a 
curettage  is  performed. 

A  myomatous  tumor  is  a  constructive  growth,  merely  building  up  in  a 
disorderly  fashion  the  normal  muscular  and  fibrous  tissues  of  the  uterus. 
Consequently,  so  far  as  uterine  bleeding  is  concerned,  and  this  is  the 
chief  symptom  upon  which  we  rest  our  diagnosis  of  benignancy,  it 
follows  the  normal  physiologic  law  of  periodicity.  Therefore,  when  the 
normal  menstrual  flow  is  converted  into  menorrhagia,  even  though 
stretched  over  several  days,  with  clean-cut  intermenstrual  intervals  of 
no  bleeding  or  discharge,  the  clinical  assumption  in  favor  of  benignancy 
is  almost  positive.  On  the  other  hand,  cancer  of  the  cervix  or  fundus  is 
not  of  a  constructive  type  of  growth,  but  almost  immediately  shows  a 
destructive  activity  in  its  earliest  period  of  growth,  and  in  creating  its 
hemorrhagic  symptoms  deviates  at  once  from  the  law  of  periodicity  and 
begins  to  cause  intermenstrual  spotting,  which  very  soon  merges  into  a 
continuous  flow  with  only  the  ebb  and  flood  tide  of  the  menstrual  waves 
increasing  and  decreasing  its  output. 

Almost  with  unerring  precision,  therefore,  one  may  rule  out  cancer 
of  the  fundus  except,  in  the  earliest  possible  case  through  this  inter- 
pretation of  menstrual  symptomatology.  Menorrhagia  is  the  hall 
mark  of  a  myoma,  regardless  of  its  excess,  whereas  the  tiny  spot  of  inter- 
menstrual blood  is  always  a  danger  signal  of  cancer  never  to  be  con- 
sidered carelessly.  The  critercism,  therefore,  that  in  treating  myomata 
with  radium,  one  may  overlook  cancer,  is  not  based  upon  clinical  facts. 
Further,  this  error  may  be  checked  accurately  by  the  diagnostic  curet- 
tage, which  should  invariably  take  place  in  every  case  in  which  there  is 
the  slightest  suspicion  of  this  complication.  Should  the  pathologic 
report  show  the  presence  of  a  coincident  cancer  of  the  fundus,  a  hysterec- 
tomy may  be  performed  before  the  patient  leaves  the  hospital.  In  such 
an  event,' the  use  of  radium  does  not  prejudice  either  the  immediate  sur- 
gical, or  remote  curative,  result,  for  it  has  struck  a  very  effective  blow 
against  the  cancer,  which  combats  its  further  distribution  through 
metastasis,  and  especially  serves  when  the  hysterectomy  is  performed 
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as  a  splendid  prophylactic  agent  against  the  implantation  of  actively- 
growing  cells  in  the  freshly  exposed  tissues.  In  its  action,  radium  strikes 
immediately  and  effectively  all  carcinomatous  cells  within  its  radius, 
and,  like  stricken  plants  which  may  not  wither  for  a  few  days,  are, 
nevertheless,  rendered  incapable  of  further  growth  or  propagation. 

Through  selective  differentiation,  as  controlled  by  our  laboratory 
findings  in  myomatous  tumors,  we  are  much  more  concerned  by  one  or 
two  of  the  benign  retrogressive  changes  in  myomata  in  their  relations 
to  radium  therapy  than  by  the  malignant  changes  which  may  certainly 
be  recognized  and  properly  dealt  with.  A  simple  liquefaction  process, 
or  hyalin  change,  may  be  taken  care  of  very  satisfactorily  by  gradual 
absorption;  a  true  necrosis,  however,  gives  rise  to  toxic  by-products, 
which  seriously  influence  the  patient's  health. 

One  not  infrequently  finds,  in  certain  myomatous  cases,  a  degree  of 
anemia  not  accounted  for  by  the  loss  of  blood,  the  patient's  complexion 
appearing  more  like  that  of  cachexia  than  that  which  occurs  in  an  uncom- 
plicated anemia;  and,  furthermore,  there  is  an  asthenia  of  a  toxic  type 
which  is  not  satisfactorily  accounted  for  by  a  simple  blood  loss.  Seldom, 
indeed,  in  such  instances  is  a  malignant  condition  encountered,  but  not 
infrequently  varying  stages  of  degeneration  of  the  tumors  are  discovered 
on  macroscopic  section  marked  by  a  grayish-purple  or  slaty  discoloration, 
or  actual  gangrene  in  some  of  the  tumors,  indicating  a  partial  or  com- 
plete necrosis.  In  others,  an  extensive  liquefaction  necrosis  is  noted. 
Through  the  absorption  of  these  necrotic  or  degenerating  materials, 
serious  inroads  on  the  patient's  constitution  have  occurred,  and  a  rapid 
healthful  rebound  follows  a  hysteromyomectomy.  Based  on  these 
observations  we  cannot  look  with  favor  on  the  conversion  of  large  turnors 
through  radiation  into  retrogressive  tissues,  which  through  absorption 
may  cause  toxic  symptoms,  hence  our  limitation  based  upon  the  smaller 
sizes  of  the  tumors  has  been  established.  When  the  tumor  is  large,  as 
we  have  hitherto  noted,  the  patient  may  serve  as  the  sarcophagus  for 
her  decadent  tumor.  Also,  these  large  tumors  are  very  frequently 
associated  with  or,  through  pressure,  have  produced  other  lesions, 
especially  of  the  inflammatory  class.  Frequently  pressure-symptoms 
have  forced  the  patient  to  consult  the  surgeon,  and  there  may  be  no 
variation  of  the  menses  from  the  normal.  In  such  cases  the  tumor  may 
be  a  pure  fibroid,  largely  of  a  dense  hyaline  or  calcareous  type,  certainly 
not  quickly  responsive  to  radiation. 

For  these,  and  still  other  reasons,  therefore,  we  find  no  evidence  thus 
far  in  our  experience  to  convince  us  that  the  large  tumors  should  not 
be  removed  by  approved  surgical  methods.  In  no  instance  has  there 
been  so  quick  a  decrease  in  the  size  of  even  the  smaller  tumors  as  to 
justify  us  in  believing  that  the  larger  tumors  which  are  giving  pressure- 
symptoms  will  diminish  sufficiently  rapidly,  in  even  six  months  or  a  year, 
to  give  satisfactory  relief.  We  stand,  therefore,  on  the  general  principle 
against  radiation  in  tumors  larger  than  a  three  or  four  months'  preg- 
nancy, and  in  only  the  exceptional  case  do  we  deviate  from  this  rule. 
The  next  danger — that  of  sarcomatous  transformation  of  the  myoma- 
is  also  stressed  with  much  gravity  by  many  writers,  but  the  cold  labora- 
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tory  records  very  greatly  chill  this  side  of  the  discussion.  The  fact  is 
thai  sarcoma  is  seldom  a  degenerative  or  concomitant  evil  of  myoma.  If 
it  were  as  common  as  is  asserted  by  some  of  these  alarmists,  out  of  every 
scries  of  LOO  supravaginal  hysterectomies,  as  usually  performed  by  Ameri- 
can surgeons,  a  definite  percentage  of  recurrent  sarcomas  in  the  cervical 
stump  should  he  encountered.  In  more  than  1000  hysterectomies  per- 
formed in  the  ( rynecologic  1  )epartment  of  the  University  Hospital,  Phila- 
delphia, such  a  sequel  of  a  supravaginal  hysterectomy  has  been  observed 
but  once.  In  a  review  of  816  myomas  in  our  laboratory  by  my  associate. 
Dr.  Charles  Xorris,  he  finds  25  sarcomas,  only  13  of  which  were  not 
diagnosed  clinically  at  the  time  of  operation.  Based  both  on  clinical 
and  on  laboratory  conclusions,  therefore,  we  deal  with  fears  solely 
within  the  domain  of  fallacious  supposition  in  discussing  the  dangers  of 
sarcomatous  change  in  myomas  and  fibromas.  Even  were  these  fears 
justified  in  a  much  larger  measure,  there  would  still  be  no  argument 
against  the  use  of  radium,  since  these  tumors  react  most  favorably  to 
this  influence.  Through  an  experience  with  nearly  200  cases,  including 
myomata  chiefly  and  a  smaller  number  of  myopathic  hemorrhage,  we 
have  established  for  ourselves  a  very  definite  rule  of  elective  procedure. 
As  to  the  cases  which  we  do  not  radiate,  we  may  classify  them  as  follows: 

1.  The  larger  tumors;  as  measured  by  the  size  of  the  pregnant  uterus, 
the  maximum  being  that  of  a  three  or  four  months'  pregnancy.  There 
are  a  few  exceptions  to  this  rule  as  marked  ordinarily  by  decided  sur- 
gical contra-indications,  such  as  grave  heart  lesions,  greatly  diminished 
renal  function,  and  other  serious  constitutional  defects  which  ordinarily 
render  an  operation  unduly  hazardous. 

2.  All  tumors  with  symptoms  of  associated  inflammatory  lesions, 
indicated  chiefly  by  unilateral  or  bilateral  pain.  This  contra-indication 
to  radiation  is  based  upon  the  fact  that  old  inflammatory  lesions  may 
be  stimulated  into  renewed  and  dangerous  activity.  In  three  or  four 
instances,  this  distressing  complication  has  followed  radiation  in  these 
cases. 

3.  In  patients  with  normal  or  slightly  increased  menstruation  who 
present  a  cachetic  appearance  and  are  the  subjects  of  toxic  symptoms 
out  of  proportion  to  their  anemia. 

4.  In  all  cases  in  which  there  are  symptoms  of  other  coexistent 
abdominal  lesions,  such  as  cholecystitis,  cholelithiasis,  appendicitis,  etc. 

With  these  four  classes  still  held  within  the  surgical  domain,  we  treat 
only  the  tumors  of  smaller  sizes,  causing  hemorrhage  as  their  chief 
symptom,  and  all  cases  of  myopathic  hemorrhage.  Of  all  patients,  the 
latter  respond  most  quickly  and  satisfactorily  to  this  remedy.  Under 
the  limitations  just  enumerated,  we  may,  with  the  greatest  assurance, 
predict  a  very  satisfactory  course  for  cases  falling  within  the  restricted 
domain.  The  great  advantage  of  this  plan  of  treatment,  over  either 
.r-ray  treatment  or  major  surgical  operations,  is  its  simplicity  and  safety. 
The*  patient  undergoes  the  simple  preparation  incident  to  a  curettage. 
Nitrous  oxide  anesthesia  is  administered,  the  cervix  is  well  dilated,  the 
uterus  curetted  if  there  are  symptoms  of  possible  malignant  change,  and 
50  mg.  of  radium  introduced  according  to  the  method  described  in  other 
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papers  hitherto  published.  The  use  of  an  anesthetic  makes  more 
accurate  the  diagnosis  and  safer  the  application.  The  subsequent  events 
in  the  recovery  of  the  case  follow  with  clock-like  regularity,  five  days  in 
the  hospital,  about  six  weeks  of  variability  as  to  the  flow,  in  some  this 
symptom  may  persist  or  even  temporarily  be  excessive,  in  others  ceasing 
abruptly,  never  to  recur.  After  the  hemorrhagic  phase  is  over,  there  is 
a  brief  period,  as  a  rule  not  over  ten  weeks  from  the  time  of  radiation, 
of  a  slight  sticky  yellowish  vaginal  discharge,  seldom  profuse  and  never 
offensive.  This  concludes  the  symptomatology  as  it  relates  to  the 
uterus  after  radiation. 

Fa  ilure  to  Relieve.  Of  our  series  of  over  150  cases,  we  have  failed  to 
relieve  4  patients  sufficiently  to  satisfy  them  or  ourselves,  and  we  have 
subsequently  resorted  to  a  hysterectomy.  Two  patients  have  been 
operated  upon  in  other  clinics.  So  far  as  we  have  seen,  no  disadvantage 
has  occurred  from  the  preliminary  radiation,  as  all  of  the  patients 
except  one  upon  whom  an  operation  has  been  performed  have  recovered 
without  complications. 

The  course  of  events  just  depicted  is  that  noted  in  women  nearing 
or  in  the  menopausal  years.  In  younger  women,  we  employ  radium 
much  less  frequently  than  we  operate,  because  these  cases  may  be 
eligible  for  a  simple  myomectomy  or  a  subtotal  hysterectomy,  which 
leaves  the  generative  organs  essentially  normal  in  the  first  class,  and 
there  is  a  more  stable  physiologic  equilibrium  after  an  operation  in  the 
second.  When  we  resort  to  radium  in  younger  individuals,  it  is  never 
employed  in  maximum  dosage  but  is  started  at  a  low  point  of  intensity 
free  from  the  danger  of  bringing  on  the  climacterium.  It  may,  therefore, 
require  a  second  and  possibly  a  slightly  stronger  dosage  to  check  an 
excessive  flow.  In  younger  patients  we  study  with  particular  care  the 
symptomatology  and  its  underlying  pathology,  for  there  is  just  as  much 
danger  in  these  individuals  from  the  unbridled  use  of  radium  as  that 
following  the  heedless  surgery  of  the  overzealous  or  injudicious  ovariot- 
omist.  As  a  concluding  comment  upon  this  aspect  of  radiation,  we  may 
express  the  greatest  enthusiasm  as  to  the  results  obtained  in  a  large 
series  of  cases,  now  over  200.  Time  is  proving  the  cures  permanent  and 
free  from  any  sequela?,  which  in  their  later  phases  might  stand  preju- 
dicially against  any  sequela?. 

Experimental  Work  with  Radium.  The  experiments  recorded  by 
Maury27  were  made  for  the  purpose  of  determining  the  changes  brought 
about  in  the  ovaries  of  rabbits  by  exposing  them  to  50  mg.  of  the  element 
radium  for  twelve  hours.  This  dosage  was  selected  because  it  is  that 
generally  used  in  cases  of  so-called  idiopathic  uterine  bleedings  but 
which  are  now  regarded  as  being  due  to  an  abnormal  condition  of 
ovarian  secretion. 

The  generally  accepted  theory  is  that  this  result  is  brought  about  by  a 
destructive  action  of  radium  on  the  follicles  most  advanced  in  develop- 
ment, menstruation  returning  after  the  young  follicles,  on  which  radium 
is  supposed  to  have  had  no  effect,  have  had  time  to  mature. 

27  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  1711. 
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As  a  matter  of  fact,  he  has  not  been  able  to  substantiate  this  theory 
by  microscopic  examination  of  the  ovaries  treated,  and  he  has  other 

evidence  which  seem  to  show  that  neither  the  large  nor  the  smaller 
follicles  are  influenced  by  this  dosage  of  radium. 

Fifteen  female  rabbits  were  treated,  each  being  given  a  dosage  of 
600  mg.  hours,  the  radium  applied  to  the  skin  surface  overlying  the 
ovaries.  One  was  killed  in  three  weeks,  2  in  four  weeks,  2  in  five  weeks, 
4  in  six  weeks,  3  in  eight  weeks  and  4  in  nine  weeks.  The  ovaries  removed 
were  not  touched  with  fingers  or  forceps.  They  were  placed  in  70  per 
cent,  alcohol  at  once  and  run  up  for  paraffin  sections  as  soon  as  possible. 
The  first  few  were  sectioned  serially  and  examined  throughout.  This 
consumed  much  more  time  than  was  available,  and  was  found  to  be 
unnecessary.  Therefore  in  the  others,  from  50  to  75  sections  were 
removed  from  each  side  and  from  the  middle  portion  of  the  ovary 
and  examined,  making  about  150  to  200  sections  from  each  ovary.  In 
the  examinations  of  sections,  special  attention  was  given  to  the  germinal 
epithelium,  the  connective  tissue  cortex,  the  bloodvessels  and  the  follicles. 

Macroscopically,  the  ovaries  varied  greatly  in  size.  One,  a  sclerotic 
ovary,  was  a  mere  strip  of  tissue  composed,  as  seen  under  the  microscope, 
of  only  connective  tissue  with  almost  no  follicles.  He  does  not  think 
this  was  the  result  of  the  treatment  because  the  ovary  was  removed 
only  three  weeks  after  treatment,  and  there  were  no  signs  of  follicles  in 
a  state  of  degeneration  and  almost  no  small  follicles  of  any  size,  a  change 
so  great  that  it  could  hardly  have  taken  place  in  three  weeks.  The 
variation  in  size  seemed  to  depend  on  the  number  and  size  of  the  atretic 
follicles  and  corpora  lutea  present.  Both  in  number  and  size,  these 
structures  varied  greatly  in  different  ovaries.  In  all  ovaries  examined, 
the  germinal  epithelium  was  present  and  in  normal  condition.  The 
connective  tissue  cortex  varied  much  in  thickness  in  different  ovaries, 
even  the  two  ovaries  from  the  same  animal  presenting  considerable 
variation.  The  bloodvessels  showed  no  signs  of  endarteritis,  and  as  they 
normally  have  unusually  thick  walls,  this  change  could  easily  have  been 
observed  had  it  been  present. 

As  w7ould  naturally  be  expected,  the  greatest  variation  wras  shown 
in  the  condition  of  the  follicles.  In  7  of  the  ovaries  examined,  there 
wTere  no  follicles  approaching  maturity,  either  alive  or  in  a  state  of 
degeneration.  In  12,  there  were  living  follicles  at,  or  close  to,  maturity 
which  showed  no  evidence  of  having  been  affected  by  the  treatment. 
In  the  remaining  11,  all  the  large  follicles  were  in  a  state  of  degeneration. 
Deducting,  therefore,  the  7  ovaries  not  containing  follicles  of  sufficient 
size  to  be  supposedly  affected  by  radium,  there  remains  23,  12  of  which 
contained  large  follicles  showing  no  effect  from  treatment. 

In  addition  to  this  evidence,  two  rabbits  wTere  put  with  a  male  and 
became  impregnated  five  weeks  after  treatment,  in  1  four  and  in  the 
other  5  embryos  being  removed  from  the  uterus  several  weeks  later— 
rather  convincing  evidence  of  the  viability  of  the  ovum  wfien  it  was 
discharged  from  the  ovary. 

Two  other  animals  which  had  become  pregnant  were  later  treated  and 
did  not  miscarry,  indicating  that  the  membrana  granulosa  of  the  mature 
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follicles,  from  which  the  corpus  luteum  cells  are  probably  formed,  was 
not  degenerated;  for  it  is  well  known  that  if  the  corpus  luteum  of  preg- 
nancy is  destroyed  in  its  early  stages,  the  fetus  will  be  cast  off. 

From  these  results  he  thinks  it  a  fair  deduction  that  a  GOO  mg.  hour 
dosage  of  radium  does  not  produce  degeneration  of  the  follicles  of  the 
ovaries. 

Roentgenotherapy  in  Benign  Bleeding.  In  the  treatment  of  the  various 
types  of  uterine  bleeding  due  to  a  benign  cause  by  means  of  the  roentgen 
ray,  Meyer28  states  that  in  a  single  treatment  of  from  forty  to  ninety 
minutes 'duration,  depending  upon  the  size  of  the  patient,  a  permanent 
cessation  of  the  menstrual  function  and  of  hemorrhage  can  be  produced. 
In  his  last  series  of  20  consecutive  cases  where  doses  based  on  absorp- 
tion percentage  administered  at  a  single  sitting  was  employed,  the  ages 
ranged  from  seventeen  to  forty-five  years,  with  no  failure  in  the  series. 
The  symptoms  of  the  menopause  are  materially  diminished,  and  the 
period  of  suffering  shortened  by  one  or  two  applications.  The  contrac- 
tion of  larger  fibroids  may  require  three  or  more  repetitions  of  the  treat- 
ment. When  more  than  one  treatment  is  to  be  given,  from  four  to  six 
weeks  should  elapse  between  applications,  not  alone  to  await  full  reac- 
tion, but  to  allow  the  skin  to  recover  from  the  cumulative  effect  of  the 
rays.  The  fibroid  growths  best  suited  to  irradiation  are  the  intramural 
type.  The  subperitoneal,  and  particularly  the  pedunculated,  variety 
had  best  be  removed  surgically,  according  to  Meyer.  The  submucous 
or  polypoid  type  of  fibroids  are  practically  contra-indications  to  the  use 
of  radiotherapy.  When  complications  and,  above  all,  malignancy  do 
not  exist,  the  results  are  uniformly  good.  A  careful  examination  and 
correct  diagnosis  are  essential  or  the  result  may  be  anything  but  pleasant. 

The  results  obtained  in  400  cases  of  uterine  fibroids  that  were  person- 
ally observed  while  undergoing  treatment  by  means  of  the  roentgen  ray 
is  the  basis  of  a  communication  from  Beclere.29  Of  these  patients, 
approximately  25  per  cent,  were  over  fifty  years  old,  while  about  11  per 
cent,  were  under  forty  years,  so  that  the  large  group  (64  per  cent.) 
were  between  forty  and  forty-nine  years  old.  Concerning  the  size  of 
the  tumors  subjected  to  treatment,  he  states  that  85  per  cent,  of  the 
tumors  were  palpable  through  the  abdomen  before  treatment.  His 
technic  consists  of  weekly  seances  each  of  which  consists  of  two  succes- 
sive radiations,  the  one  to  the  right,  the  other  to  the  left  of  the  median 
line  of  the  abdomen,  immediately  above  the  horizontal  rami  of  the 
pubis.  Occasionally,  when  the  uterus  is  retroflexed,  when  the  fibroid 
occupies  the  cavity  of  the  sacrum  or  the  neck  of  the  uterus,  a  third 
radiation  is  directed  on  the  sacral  region.  Finally,  if  the  dimensions  of 
the  tumor  demand  it,  the  surface  of  the  abdomen  is  divided  not  only 
into  two,  but  into  three,  four,  and  up  to  six  circular  areas,  which,  in 
turn,  serve  as  portals  of  entry  for  the  rays.  Each  irradiation  is  localized 
to  a  circular  surface  of  10  cm.  in  diameter,  by  the  aid  of  a  cylinder  of 
lead  glass  opaque  to  x-rays.  A  thin  disk  of  wood  is  interposed  between 
the  localizing  cylinder  and  the  abdominal  wall  which  depresses,  levels 
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the  surface,  and  distributes  over  a  considerable  area  the  weight  of  the 
cylinder,  and  serves,  by  a  gentle  compression,  to  reduce  the  distance 
between  the  ovaries  and  skin.  In  (>()  per  cent,  of  the  cases,  the  treatment 
has  not  required  more  than  12  to  14  of  these  weekly  seances,  and  has  not 
lasted  more  than  two  and  a  half  to  three  months.  In  only  4  cases  has 
the  treatment  failed  to  avoid  surgical  treatment  for  the  hemorrhage, 
while  in  the  majority  of  cases  the  periods  were  suppressed  without 
having  appeared  more  than  two  or  three  times  after  the  start  of  the  treat- 
ment. This  menopause,  prematurely  provoked,  was  usually  definitely 
established,  although  in  12  per  cent,  of  the  cases,  the  suppression  of  the 
periods  was  only  temporary  and  the  periods  returned  after  several 
months  or  years.  In  these  cases  further  treatment  restored  the  meno- 
pause. In  every  case  treated,  not  only  was  the  growth  of  the  tumor 
arrested,  but  its  size  was  diminished.  Beclere  firmly  believes  that  the 
rays  act  directly  on  the  fibroids,  arresting  their  development  and  leading 
to  a  reduction  in  their  size.  He  has  found  the  treatment  as  efficacious 
before,  as  after,  forty  years  of  age,  and  that  it  can  be  applied  with  equal 
success  on  either  large  or  small  tumors. 

Operative  Treatment  of  Myoma  Uteri.  Polak30  brings  up  the  question 
as  to  whether  or  not  supracervical  hysterectomy  is  the  operation  of 
choice  in  treating  those  fibroid  tumors  of  the  uterus  in  parous  women 
which  require  surgical  intervention. 

This  question  is  one  which  should  be  definitely  settled  in  the  interest 
of  the  patient  for,  owing  to  the  ease  with  which  the  average  supracervical 
hysterectomy  can  be  done,  the  procedure  has  become  routine  with  most 
surgeons  and  many  gynecologists,  who  seldom  consider  the  type  of  the 
operation  to  be  selected  by  the  individual  study  of  the  character  of  the 
tumor,  the  condition  of  the  cervix,  and  the  age  of  the  patient,  and  the 
subtotal  procedure  is  therefore  performed  even  in  the  presence  of  these 
cervical  conditions  which  should  demand  total  ablation  of  the  uterus. 
Hence  the  woman  is  frequently  left  with  an  infected,  lacerated  or  hyper- 
plastic cervix,  which  remains  the  seat  of  a  focal  infection.  Such  a 
cervix,  with  its  coexisting  cervicitis  and  endocervicitis,  tends  to  keep  up 
from  its  infected  glands  a  persistent  and  intractable  leucorrheal  dis- 
charge; and,  because  of  the  extension  of  the  infection  through  the  lym- 
phatic channels  in  the  broad  and  utero-sacral  ligaments,  the  parametric 
tissues  become  thickened,  sensitive  and  painful.  This  explains  the 
backache  and  pelvic  pain  so  frequently  complained  of  after  the  partial 
removal  of  the  uterus. 

Furthermore,  metrorrhagia  is  not  an  uncommon  complaint  when  the 
retained  cervix  is  lacerated,  and  the  lips  everted  and  eroded,  from  the 
overgrowth  of  the  delicate  intracervical  lymphoid  tissue.  This  lymphoid 
tissue  is  easily  irritated  by  vaginal  contact,  and  bleeding  results.  Hence 
in  the  subtotal  extirpation,  his  follow-up  work  has  shown  that  the  lacer- 
ated or  infected  cervix  remains  as  a  constant  menace  to  the  woman's 
health;  for  not  only  does  the  retained  infected  cervix  cause  leucorrhea, 
metrorrhagia  and  backache,  but  this  cervix  writh  its  lacerations,  eversion 
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and  erosion  paves  the  way  for  the  occurrence  of  epithelial  cancer  in  the 
retained  stump. 

At  this  point  I  desire  to  state  that  the  occurrence  of  cancer  in  the 
retained  stump  has  been  very  rare  in  my  experience,  and  is  hardly  to  be 
considered  as  of  great  importance  in  determining  the  type  of  operation 
to  be  performed. 

Regarding  the  ease  of  performance  and  the  time  consumed  in  the  oper- 
ation, Polak's  experience  is  opposed  to  these  claimed  advantages,  both 
of  which  are  technical  matters  and  depend  largely  on  the  training  of  the 
individual  operator. 

His  experience  has  been  that  the  morbidity  is  lower  in  the  total  opera- 
tion, while  the  mortality  is  0.5  per  cent,  higher  in  the  complete  extirpa- 
tion (2  per  cent.)  than  in  supracervical  amputation  (1.5  per  cent.) 

Unless  a  wide  cuff  of  vaginal  wall  is  excised,  the  vagina  is  not  mate- 
rially shortened;  and  if  the  same  care  is  taken  to  suture  the  round  liga- 
ments into  the  vaginal  vault,  and  the  cardinal  ligaments  are  attached 
to  the  utero-sacrals,  as  in  the  subtotal  procedure,  the  vault  of  the  vagina 
retains  its  high  position. 

In  observing  the  results  from  many  clinics,  he  finds  that  pelvic  floor 
repair,  even  though  it  be  necessary,  is  neglected  by  the  average  surgeon, 
when  he  comes  to  take  out  the  uterus;  consequently,  inversion  of  the 
vaginal  walls  is  liable  to  happen  in  the  subtotal,  as  well  as  in  the  total 
unless  due  consideration  is  given  to  the  matter  of  support  from  below 
and  above.  For  there  is  no  reason  to  suppose  that  the  cervical  stump 
will  remain  high  in  the  pelvis,  unless  it  has  its  natural  support  from  above 
and  below;  and  this  can  be  done  just  as  well  with  the  vaginal  vault  after 
the  cervix  has  been  removed,  if  the  round,  cardinal  and  utero-sacral 
ligaments  are  attached  in  the  vaginal  stump,  and  the  levators  have 
been  reunited,  as  when  the  cervix  is  left  in  place. 

Mayo31  reminds  us  that  the  thoughtful  surgeon  conserves  menstrua- 
tion, while  the  thoughtless  operator  sacrifices  it.  Independent  of  its 
role  in  reproduction,  the  menstrual  cycle  has  a  striking  effect  on  the 
female  during  the  period  between  puberty  and  the  menopause.  All 
surgeons  have  seen  the  shrinkage  of  the  uterus,  shortening  of  the  vagina, 
and  trophic  changes  following  ovariectomy.  The  nervous  and  psychic 
changes  of  the  normal  menopause  are  aggravated  in  young  women  by 
operations  that  check  the  menstrual  flow.  It  is  probable  that  menstrua- 
tion itself  has  some  important  endocrine  function.  The  effect  on  the  patient 
is  essentially  the  same  whether  menstruation  is  stopped  by  removing 
the  ovaries  and  leaving  the  uterus,  or  removing  the  uterus  and  leaving 
the  ovaries.  Conservation  of  the  reproductive  function  is  of  first  import- 
ance, but  conservation  of  the  ovary  for  the  continuance  of  its  internal 
secretion  and  its  effect  on  the  production  of  menstruation  is  second  only 
to  the  reproductive  function;  and  even  if  reproduction  is  impossible, 
conservation  of  the  ovary  or  some  portion  of  it  for  the  sole  purpose  of 
continuing  menstruation  is  of  greatest  importance.  The  estimation  of 
the  probable  success  of  an  operation  from  the  patient's  standpoint  may 
turn  on  whether  or  not  the  menstrual  function  is  to  be  lost. 
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Sacrifice  of  the  reproductive  and  menstrual  functions,  however,  is 
not  confined  to  removal  of  the  ovaries,  but  it  concerned  in  operations 
on  the  uterus,  especially  for  myoma.  Hysterectomy  has  become  an 
operation  so  thoroughly  organized  that  almost  every  operator  has  some 
special  bit  of  technic  in  connection  with  it  of  which  he  is  proud,  and 
many  a  uterus  is  unnecessarily  sacrificed  when  a  myomectomy  would 
be  the  better  operation  and  would  save  both  the  menstrual  function 
and  the  possibility  of  motherhood.  Hysterectomy  is  seldom  necessary 
for  benign  myoma  in  a  woman  under  thirty-five,  and  demands  an  excel- 
lent reason  in  a  woman  under  thirty.  At  forty-five,  hysterectomy  is 
probably  the  best  procedure.  Sutton  has  shown  that  10  per  cent,  of  old 
women  who  require  hysterectomy  for  fibroids  after  fifty  have  coincident 
malignant  disease. 

It  has  been  argued  against  myomectomy  that  it  is  the  more  dangerous 
operation;  but  in  Mayo's  series  of  741  cases  the  mortality  was  a  shade 
under  1  percent.  (0.9).  Abdominal  myomectomy  was  performed  in  617 
of  the  741  cases,  with  3  deaths,  or  0.5  per  cent.  There  were  4  deaths  in 
the  124  vaginal  myomectomies,  about  2.7  per  cent.  Every  patient 
dying  in  the  hospital,  irrespective  of  the  cause  of  death  or  the  length 
of  time  following  operation,  is  counted  as  dying  from  operation.  Follow- 
ing myomectomy  in  these  741  cases,  33  women  raised  one  child,  11  raised 
two  or  more  children,  and  15  were  pregnant  at  the  time  the  investigation 
was  made.  Twenty-three  married  women  who  were  sterile  before  the 
operation  had  one  or  more  children  after  operation. 

Nineteen  pregnant  women  were  subjected  to  myomectomy  because 
of  acute  degenerative  changes  in  myomatous  tumors,  and  all  lived. 
Thirteen  of  the  pregnancies  were  intra-uterine.  Eleven  of  the  patients 
went  to  term  and  bore  living  children;  2  miscarried  within  a  week  after 
operation,  but  in  each,  miscarriage  was  imminent  at  the  time  of  opera- 
tion; 3  showed  signs  of  impending  miscarriage  previous  to  operation 
which  subsided  after  the  removal  of  the  tumors.  Six  women  had  extra- 
uterine pregnancies  at  the  time  the  myomectomy  was  performed;  in 
all,  rupture  had  already  occurred,  with  large  pelvic  hematoceles,  one 
with  a  dead  fetus  of  four  and  one-half  months.  The  myomectomies  and 
the  operations  for  the  extra-uterine  pregnancies  were  performed  at  the 
same  time  in  these  6  cases;  it  seemed  possible  that  the  presence  of  the 
tumors  was  responsible  for  the  ectopic  pregnancies.  One  of  the  patients 
has  since  borne  a  child. 

It  has  been  asserted  that  frequently  tumors  develop  after  myomec- 
tomy. Nineteen  of  these  741  patients  (2.56  per  cent.)  required  seconda re- 
operations; in  11  cases  the  operation  was  performed  five  or  more  years 
after  the  myomectomy,  and  in  1,  thirteen  years  afterward.  One  of  the 
19  patients  had  a  child  after  myomectomy.  The  majority  of  the 
secondary  operations  were  performed  for  inflammatory  disease.  It  was 
difficult  to  obtain  accurate  pathologic  data  of  secondary  operations, 
since  more  than  half  were  performed  elsewhere;  but  none  of  the  patients 
had  developed  malignant  disease.  In  many  of  the  cases  in  which  the 
second  operation  was  performed  for  recurrence  of  the  fibroids,  the 
operation  could  today  be  avoided  by  the  use  of  radium.    In  none  of  the 
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cases  reported  were  the  recurring  tumors  large,  because  the  patients, 
being  aware  of  the  former  condition,  were  on  the  alert.  Hysterectomy 
was  usually  performed,  because  the  patient  had  been  carried  along  by  the 
myomectomy  to  the  age  in  which  a  radical  operation  is  of  less  importance. 

Management  of  Cervical  Stump.  Bissell32  is  firmly  opposed  to  the 
common  practise  of  anchoring  the  round  and  broad  ligaments  to  the 
cervical  stump  in  the  performance  of  supravaginal  hysterectomy  on  the 
ground  that  such  practise  displaces  the  stump  and  does  not  hold  it  in 
its  proper  position  as  it  is  supposed  to  do.  In  the  follow-up  clinic  of  the 
Woman's  Hospital  he  has  examined  130  cases  of  supravaginal  hyster- 
ectomy done  without  anchoring  the  round  ligaments  in  the  cervical 
stump.  In  127  of  these  cases,  the  cervix  was  in  normal  or  practically 
normal  position  prior  to  operation,  and  in  not  a  single  instance  was  the 
cervix  found  prolapsed  after  operation.  In  3  cases,  the  cervix  follow- 
ing operation  was  found  prolapsed  with  considerable  relaxation  of  the 
anterior  vaginal  wall.  In  each  instance,  however,  the  conditions  existed 
prior  to  operation:  2  of  these  cases  were  operated  upon  a  second  time, 
the  cervix  in  each  instance  was  removed,  and  the  fascia  of  the  anterior 
wall  lapped.  The  results  in  these  cases  were  successful,  while  the  third 
case  is  awaiting  operation.  Bissell  believes,  therefore,  that  the  condi- 
tion of  the  pelvic  floor  is  of  much  more  importance  in  maintaining  the 
cervix  in  its  proper  position  than  the  anchorage  of  the  stump  to  the 
ligaments  which  procedure  tends  to  displace  the  stump  forward. 

Prolapse  of  the  Uterus.  From  the  observation  and  experience  gained 
in  the  treatment  of  50  consecutive  cases  of  prolapse  of  the  uterus  during 
the  past  six  years,  as  well  as  from  watching  and  seeing  the  results  of  other 
types  of  operation  for  prolapse,  Coventry33  believes  that  his  results  give 
by  far  the  greater  percentage  of  cures,  not  only  anatomically  but  also 
symptomatically.  In  those  cases  coming  under  first  degree,  or,  as  one 
might  say,  in  those  cases  headed  toward  a  prolapse,  he  prefers  the 
Baldy- Webster  operation,  and  repair  of  the  perineum  and  cystocele  has 
been  sufficient  to  give  the  patient  a  great  deal  of  comfort  and  to  cure 
these  cases.  In  the  second  and  third  degree  prolapse  cases,  one  must 
here  use  some  judgment  before  deciding  on  the  exact  type  of  operation 
that  one  wishes  to  do.  As  said  before,  cystocele  invariably  is  present. 
In  these  advanced  cases  he  believes  that  there  is  only  one  type  of  opera- 
tion that  combines  safety,  comfort  to  the  patient,  and  the  largest  per- 
centage of  cures,  namely,  the  interposition  operation,  whether  after  the 
so-called  Wertheim-Watkins  or  the  so-called  Mayo  method.  If  the 
uterus  is  of  good  size  and  not  atrophic,  he  prefers  the  former;  if  atrophic, 
by  all  means  the  Mayo  method. 

It  may  not  here  be  amiss  to  go  into  detail  as  one  proceeds  with  the 
operation.  After  thorough  applications  of  iodine,  the  cervix  is  grasped 
with  tenaculum  forceps,  and  an  inverted  "T"  incision  made  in  the  ante- 
rior vaginal  wall.  Then  by  gauze  and  blunt  dissection  the  bladder  is 
readily  freed,  both  laterally  and  anteriorly.  There  is  practically  no 
danger  of  injuring  the  ureters,  because,  before  you  come  to  them,  you 

32  Surgery,  Gynecology  and  Obstetrics,  1920,  xxxi,  578. 

33  Minnesota  Medicine,  1920,  iii,  286. 


220  CLARK:  GYNECOLOGY 

will  undoubtedly  get  into  a  plexus  of  veins  which,  however,  one  should 
guard  against  rupturing,  if  possible.  The  bladder  is  now  freed  from  the 
anterior  uterine  wall  and  the  anterior  eul-de-sae  entered,  taking  great 
care  not  to  tear  into  the  bladder.  Many  times  one  can  determine  at  this 
point  whether  he  should  do  the  Wertheim-Watkins  or  the  Mayo  type 
of  operation. 

If  the  Wertheim-Watkins  operation,  the  fundus  of  the  uterus  is  grasped 
and  pulled  down  and  out  so  as  to  expose  it  at  the  vulva.  At  this  stage, 
if  one  should  have  adhesions  posterior,  they  can  be  freed,  or  if  fibroids 
should  be  encountered  they  may  be  taken  care  of  as  one  thinks  best. 
After  the  uterus  has  been  pulled  forward  and  the  bladder  has  been  shoved 
up,  the  anterior  peritoneal  flap  is  now  stitched  to  the  posterior  uterine 
wall.  At  this  stage  the  uterus  is  practically  extraperitoneal.  The 
redundant  anterior  vaginal  wall  is  now  excised,  and  by  interrupted 
stitches,  which  include  the  anterior  uterine  wall,  the  anterior  vaginal 
wall  is  closed.  The  vaginal  wound  is  then  closed.  In  closing  the  ante- 
rior vaginal  wound,  two  important  stitches  must  be  inserted:  (1)  The 
most  anterior  stitch  must  be  so  placed  as  to  pass  through  the  vaginal 
wall  picking  up  the  deep  fascia  lying  laterally  to  the  urethra,  and  then 
passing  through  the  fundus  rather  high  up,  coming  out  in  the  reverse 
order  on  the  other  side.  This  tucks  the  bladder  well  up  and  places  the 
fundus  snugly  under  the  pubes.  (2)  The  other  stitch  of  importance  is 
the  one  in  the  anterior  cervix,  placed  so  as  to  make  a  firm  union  of  peri- 
metrium, uniting  in  front  of  the  cervix,  and  in  this  way  the  cervix  is 
pushed  well  posterior.  The  short  arm  of  the  vaginal  incision  is  now 
stitched  laterally,  so  as  to  elongate  the  anterior  vaginal  wall.  The  cervix 
may  be  repaired  or  amputated  as  one  sees  fit,  but  here  it  must  be  borne 
in  mind  that  the  bladder  is  often  dragged  far  down  on  the  anterior  wall 
of  the  cervix,  especially  when  elongated.  If  one  proceeds  to  do  the  Mayo 
method,  the  short  arm  of  the  inverted  T-incision  is  carried  around  the 
cervix  and  a  vaginal  hysterectomy  is  done,  the  broad  ligament  and  the 
perimetrium  being  united  in  the  center,  and  this  brought  down  as  a 
shelving  portion,  taking  the  same  place  that  the  uterus  takes  in  the 
Wertheim-Watkins  operation.  This  elevates  the  bladder  and  gets  rid 
of  the  cystocele  at  the  same  time,  preventing  any  hernia  of  the  pelvis. 
The  next,  and  very  essential  step,  is  the  repair  of  the  perineum. 

Pulmonary  Infarction  following  Gynecological  Operations.  Several 
consecutive  deaths  from  pulmonary  embolism  in  the  Gynecological 
Department  of  the  Johns  Hopkins  Hospital  aroused  the  interest  of 
Hampton  and  Wharton.34  They  had  been  engaged  in  compiling  their 
statistics  but  a  short  while  when  they  made  the  observation  that,  in  the 
case  of  many  patients  with  phlebitis  who  later  developed  pulmonary 
complications,  a  diagnosis  of  pleurisy  or  pneumonia  had  been  made 
without  any  reference  to  the  possibility  of  infarction.  In  their  clinic 
the  diagnosis  of  pulmonary  infarction  has  been  anything  but  good. 
They  have  recognized  only  10  per  cent,  of  their  cases,  which  they  believe 
is  due  to  the  fact  that  the  diagnosis  has  been  based  practically  always 

34  Bulletin  Johns  Hopkins  Hospital,  1920,  xxxi,  95. 
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upon  the  physical  findings  in  the  thorax  instead  of  the  whole  clinical 
picture. 

The  typical  case  of  pulmonary  infarction  occurs  in.  a  post-operative 
patient  who  is  convalescing  from  a  laparotomy,  frequently  a  hysterec- 
tomy. This  complication  occurs  practically  always  in  the  second  or  third 
week  after  operation.  The  temperature  curve  is  quite  characteristic 
when  not  complicated  by  other  factors.  The  patient  has  a  low  unex- 
plained evening  temperature  of  99°  to  100°  F.  after  operation.  After 
the  day  of  the  infarction  the  temperature  rises  sharply,  but  seldom  goes 
much  above  102°  F.  The  curve  is  hectic  in  type,  not  like  that  of  pneu- 
monia. It  reaches  its  highest  point  between  the  second  and  fourth 
days,  and  usually  drops  almost  to  normal  again  at  the  end  of  a  week. 
Infarction  almost  always  makes  its  appearance  in  an  acute  attack,  with 
sharp  sticking  pain  over  the  ribs  as  the  dominant  symptom.  The  attack 
may  rarely  be  accompanied  by  a  definite  chill,  although  chilly  sensations 
are  rather  frequent.  The  leukocyte  count  varies  between  12,000  and 
18,000  and  is  of  little  help  in  the  diagnosis.  The  physical  signs  rarely 
make  their  appearance  before  the  second  day,  and  the  most  constant 
of  these  is  the  friction  rub,  which  was  noted  in  75  per  cent,  of  their 
cases.  They  believe  that  it  is  probably  present  in  a  greater  number,  but 
this  represents  only  those  cases  in  which  it  was  noted  upon  the  history. 
Rales  were  heard  in  75  per  cent,  of  the  cases;  they  are  usually  evident  a 
little  later  than  the  friction  rub.  Impairment  and  changes  in  the  breath- 
sounds  appear  last,  and  were  noted  in  63  per  cent,  of  the  cases.  Pain 
ushers  in  the  attack,  and  is  always  the  predominant  symptom.  Cough, 
while  present  in  63  per  cent,  of  the  cases  at  some  time,  is  usually  not 
severe,  and  in  most  cases  is  unproductive.  Hemoptysis  was  present  in 
36  per  cent,  of  the  cases,  and,  when  present,  practically  clinches  the 
diagnosis.  Phlebitis,  pain  and  swelling  of  the  leg  occurred  in  41  per  cent, 
of  this  series,  and  when  present  is  just  as  confirmatory  as  hemoptysis. 
In  the  typical  case,. the  patient  is  out  of  bed,  convalescing  in  a  normal 
way,  when  she  is  seized  with  a  sharp  pain  in  her  side,  more  especially 
on  deep  inspiration.  The  nurse  promptly  returns  her  to  bed  and  takes 
her  temperature,  finding  it  to  be  100°  F.  The  ward  doctor  is  informed, 
makes  a  careful  examination  of  the  chest,  but  finds  nothing  definite. 
The  patient  is  reassured  and  forgotten.  On  the  following  morning,  in 
making  his  rounds,  the  doctor  is  informed  that  the  patient  still  complains 
of  pain  in  her  side  and  that  her  temperature  is  102°  F.  He  goes  over 
her  chest  promptly,  finds  a  friction  rub,  with  a  few  rales  below  the  angle 
of  the  scapula  and  makes  a  diagnosis  of  dry  pleurisy.  A  day  or  two  later 
the  patient  may  develop  hemoptysis  or  phlebitis  of  the  leg.  She  usually 
makes  a  prompt  recovery  and  in  ten  days  the  little  pulmonary  upset  is  a 
thing  of  the  past  and  forgotten. 

As  a  result  of  their  extensive  study  on  this  subject,  Hampton  and 
Wharton  conclude  that  post-operative  venous  phlebitis  and  thrombosis 
are  not  peculiar  to  any  particular  type  of  gynecological  operations. 
There  are  a  number  of  conditions  that  favor  thrombus  formation,  but 
they  believe  that  infection  and  trauma  play  the  most  important  part. 
Phlebitis  and  thrombosis  of  the  leg  veins,  when  associated  with  pain  and 
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swelling,  are  rarely  ever  followed  by  fatal  embolism.  The  important 
point  brought  out  by  this  study  is  that  post-operative  pulmonary  infarc- 
tion in  the  majority  of  cases  has  heretofore  been  unrecognized  chiefly 
because  too  much  importance  lias  been  attached  to  negative  physical 
findings  and  too  little  reliance  placed  upon  a  careful  history. 


THE  FALLOPIAN  TUBES. 

Treatment  of  Tubal  Infection.  Having  analyzed  the  case  records  of 
1000  patients  who  were  operated  upon  at  the  Cook  County  Hospital 
for  tubal  infection,  Woolston  and  White35  state  that  the  end-results  are 
very  discouraging  in  those  cases  in  which  conservative  surgery  has  been 
practiced,  since  many  of  the  patients  must  return  for  further  treatment. 
Of  course,  it  is  always  desirable  to  attempt  to  save  the  ovaries,  especially 
in  young  women,  on  account  of  the  value  of  the  internal  secretion  of  the 
ovary,  but  they  do  not  think  that  it  is  advisable  to  preserve  diseased 
ovaries,  even  in  young  women,  as  they  are  so  liable  to  give  trouble  later. 
They  would  divide  the  treatment  of  chronic  pelvic  infections  into  the 
conservative  and  the  radical,  the  choice  of  treatment  depending  upon 
the  social  condition  of  the  patient  to  a  great  extent.  If  a  person  is  well- 
to-do,  rest  in  bed,  good  nursing,  and  general  hygienic  measures  will  cure 
many  cases.  These  cases  can  well  afford  to  risk  a  certain  number  of 
acute  exacerbations  in  the  hope  that  spontaneous  healing  may  occur 
and  operation  be  thus  avoided.  With  the  less  fortunate  patient,  who 
cannot  afford  to  be  sick  because  she  is  employed  or  because  she  must  go 
to  a  charity  hospital  where  beds  are  limited,  operation  is  indicated  sooner. 
Also,  if  a  patient  has  a  family  of  children  or  is  beyond  the  climacteric, 
she  may  submit  to  a  radical  operation;  whereas  a  patient  wrho  has  no 
children  but  who  is  within  the  child-bearing  age  and  desires  motherhood, 
can  afford  to  take  conservative  measures  over  a  longer  period  of  time, 
hoping  that  Nature  will  heal  the  tubes  so  that  conception  may  take 
place.  If  operation  has  been  decided  upon,  which,  of  course,  is  never 
during  an  acute  attack,  one  should  be  sure  to  remove  all  the  pathologic 
tissue,  which  is  so  often  only  partially  removed.  In  the  gonorrheal  form, 
the  infection  is  practically  always  in  both  tubes  as  wrell  as  the  pars 
interstitialis.  This  means  a  hysterectomy  or  an  amputation  of  the 
uterus,  which  is  sometimes  called  a  Bell-Beuttner  operation,  as  modified 
by  Polak.  In  the  streptococcic  form  of  infection  in  which  the  patient 
has  survived  the  acute  stage,  but  where  symptoms  remain,  operation  is 
delayed  as  long  as  possible,  as  latent  organisms  are  sometimes  aroused 
to  activity  by  operative  interference,  and  an  apparently  simple  case 
will  die  of  streptococcic  peritonitis.  In  the  high  amputation  operation, 
menstruation  can  be  preserved  and  still  the  pathology  can  be  removed. 
In  doing  this  operation,  one  might  ask  why  we  should  preserve  the  men- 
strual function.  Although  its  preservation  is  considered  purely  senti- 
mental by  some,  it  seems  worth  while  in  those  cases  where  it  can  safely 

36  Surgical  Clinics  of  Chicago,  December,  1919,  1495. 
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be  done.    We  must,  however,  remove  all  pathology,  irrespective  of  age 
or  other  conditions. 

Conservatism  in  Pelvic  Inflammatory  Disease.  Based  upon  an  experi- 
ence of  120  patients  upon  whom  he  has  performed  wedge  excision  of  the 
fundus  uteri  in  the  treatment  of  inflammatory  disease,  Schmid36  sum- 
marizes his  views  upon  the  treatment  of  pelvic  inflammatory  disease 
as  carried  out  in  the  gynecological  clinic  at  Prag.  In  the  acute  stage, 
the  cases  are  treated  conservatively  in  order  that  the  diffuse  peritonitis 
may  have  a  chance  to  localize  and  possibly  completely  disappear.  In 
the  chronic  stage,  the  simple  conservative  measures  will,  in  three- 
fourths  of  the  cases,  bring  about  complete  restoration,  or  at  least  suffi- 
cient improvement  so  that  the  patient  may  resume  her  usual  occupation. 
Minor  operations  on  the  adnexa  can  then  be  performed,  such  as  release 
of  adhesions,  removal  of  one  tube,  or  the  adnexa  of  one  side  followed  by 
salpingostomy  on  the  other  side  if  the  remaining  tube  is  healthy  or 
shows  only  minor  changes.  In  severe  disease  of  both  sides,  in  which  the 
retention  of  one  ovary  is  precluded,  and  in  women  over  forty  years  with 
moderate  bilateral  disease,  a  radical  operation  should  be  done  by  the 
abdominal  route.  In  cases  of  bilateral  inflammatory  disease  in  which 
at  least  one  ovary  can  be  conserved,  if  the  patient  is  in  the  child-bearing 
age,  both  tubes  and  the  more  seriously  diseased  ovary,  together  with  a 
wedge-shaped  portion  of  the  fundus  uteri,  should  be  removed,  while  the 
less  diseased  ovary,  or  at  least  a  portion  of  it,  should  be  allowed  to 
remain.  This  fundus  excision,  which  has  recently  been  advocated  in 
this  country  by  Polak  and  known  as  the  Bell-Beuttner  operation,  gives 
no  higher  mortality  than  the  more  conservative  operations  and  has  a 
lower  mortality  than  the  radical  vaginal  or  abdominal  operations. 
With  proper  technic  it  gives  a  subjective,  as  well  as  objective,  satisfac- 
tory end-result  in  83  per  cent,  of  the  cases,  with  freedom  from  meno- 
pausal symptoms  as  well  as  the  psychic  shock  of  amenorrhea  and  with 
relief  from  pain  and  a  complete  restoration  of  the  patient  to  her  usual 
occupation. 

Indications  for  Sterilization.  In  considering  the  question  of  when 
sterilization  in  women  is  justifiable,  Peterson37  calls  our  attention  to  the 
fact  that  there  are  two  kinds  of  artificial  sterilization  of  women,  primary 
artificial  sterilization  and  incidental  artificial  sterilization.  In  primary 
artificial  sterilization,  the  end  in  view  is  solely  to  prevent  future  concep- 
tion. Incidental  artificial  sterilization  means  the  sterilization  of  the 
woman  during  the  course  of  another  operation  in  the  belief  that  the 
patient's  life  or  well-being  would  be  seriously  impaired  by  future  preg- 
nancies. Primary  artificial  sterilization  should  be  comparatively  infre- 
quent, since  the  organic  disease  which  calls  for  the  operation  at  the  same 
time  renders  it  hazardous,  and,  in  the  uncertainty  of  the  woman  with 
organic  disease  requiring  sterilization,  the  physician  will  hesitate  to 
advise  this  procedure  when  the  uterus  can  be  emptied  with  less  danger 
in  case  pregnancy  supervenes.  In  incidental  sterilization,  the  woman 
can  be  rendered  sterile  by  a  simple  additional  operative  technic  the 

36  Arch.  f.  Gyn.,  1920,  cxiii,  164. 
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dangers  of  which  are  practically  nil.  As  a  rule,  a  woman  should  never 
be  sterilized  without  her  consent  and  that  of  her  husband,  and  of  her 
family  or  other  physician.  Finally,  careful  study  of  the  history  of  the 
patient,  especially  her  puerperal  history,  her  past  and  present  condition, 
will  enable  the  physician  to  decide  for  or  against  primary  and  incidental 
artificial  sterilization  in  pulmonary  or  other  forms  of  tuberculosis,  dis- 
eases of  the  kidneys  or  heart,  mental  diseases,  pelvic  contraction,  defects 
in  the  reproductive  organs  .due  to  previous  labors  or  operations,  and 
operations  of  such  nature  that  subsequent  pregnancy  and  labor  are 
rendered  dangerous. 

The  Non-operative  Determination  of  Patency  of  Fallopian  Tubes.  An 
accurate  knowledge  of  the  anatomic  patency  of  the  tubes  is  admittedly 
important  in  formulating  prognosis  and  therapy  of  female  sterility.  If 
we  are  aware  that  a  patient  is  sterile  because  her  Fallopian  tubes  are 
closed,  plastic  operations  on  the  cervix,  curettage,  dilatation  and  opo- 
therapy will  obviously  be  useless.  Indeed,  the  disease  in  the  tubes  is 
often  clinically  manifest  after  an  operation  on  the  cervix,  as  evidenced 
by  a  rise  of  temperature,  pain,  tenderness  and  swelling  to  one  or  both 
sides  of  the  uterus  developing  within  a  short  time  after  the  operation. 
The  patient  may  in  all  innocence  charge  this  to  the  surgeon,  when,  in 
reality,  it  is  simply  a  lighting  up  of  an  old  latent  infection. 

Rubin38  calls  our  attention  to  his  recent  work  in  which  he  has  shown 
that  it  is  possible  to  determine  whether  the  tubes  are  patent  or  otherwise 
by  inflating  the  uterus  with  oxygen  and  in  normal  cases  filling  the  peri- 
toneal cavity  with  a  measured  quantity  of  oxygen.  The  artificial  pneu- 
moperitoneum establishes  definitely  the  patency  of  the  Fallopian  tubes. 
In  a  preliminary  report,  he  pointed  out  that  the  peritoneum  tolerates 
the  oxygen  produced  by  way  of  the  uterus  and  Fallopian  tubes,  equally 
as  well  as  by  direct  abdominal  puncture.  There  is  no  doubt,  however, 
that  the  result  is  the  same  whether  the  peritoneum  is  filled  with  oxygen 
through  the  abdominal  wall  by  puncture  or  through  the  uterine  cavity 
by  puncture.  For  general  abdominal  diagnosis  at  least,  a  liter  to  a  liter 
and  a  half  of  gas  is  necessary.  For  the  specific  purpose  of  establishing 
the  fact  of  open  Fallopian  tubes,  the  amount  of  oxygen  need  not  exceed 
300  c.c,  and  in  the  last  of  his  cases  tested  by  this  method  about  150  c.c. 
would  be  the  average  volume  used. 

When  an  artificial  pneumoperitoneum  does  not  result  from  the  intra- 
uterine oxygen  inflation,  the  probability  is  that  there  is  some  obstruction 
in  the  genital  canal  above  the  internal  os.  It  may  be  at  the  uterine 
ostium  of  the  Fallopian  tubes,  along  their  course,  or  at  the  fimbriated 
end.  Whether  this  be  by  uterine  cornual  polypi  occluding  the  opening 
as  a  ball  valve,  or  inspissated  mucus  in  the  tubal  lumen,  or  agglutination 
of  the  plica?  of  the  endosalpinx,  or  a  sealing  over  of  the  fimbria,  the 
result  wrill  be  the  same.  One  negative  result  is  not  enough  to  establish 
non-patency.  In  such  an  instance  the  test  is  repeated  once  or  twice,  a 
little  more  gas  being  used  each  time.  If,  in  the  repeated  tests,  the 
oxygen  fails  to  pass  through,  we  may  conclude  that  the  patient  is  sterile 

33  Journal  of  the  American  Medical  Association,  1920,  lxxv,  661. 
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because  of  this  mechanical  blockade,  Occasionally,  however,  when  the 
stenosis  operates  like  a  ball  valve,  as  in  the  case  of  a  polyp  at  either 
uterine  horn,  the  greater  pressure  by  the  increased  gas  volume  may 
succeed  in  forcing  the  oxygen  through,  and  then  a  pneumoperitoneum 
would  result.  In  such  an  event,  however,  the  test  would  still  have  a 
certain  diagnostic  value  and  might  serve  to  indicate  the  proper  thera- 
peutic measure  to  be  adopted  to  overcome  this  difficulty.    Inspissated 
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mucus  at  the  uterine  end  of  the  tube  would  have  the  same  effect,  and 
here,  too  the  negative  result  is  significant  of  a  mechanical  cause  of 
sterility. 

While  in  certain  rare  cases  a  large  hydrosalpinx  or  pyosalpinx  drains 
into  the  uterus,  in  the  majority  of  cases  the  uterine  end  of  the  tubes 
remains  occluded  and  resists  the  usual  pressure  to  which  the  oxygen  is 
subjected  in  testing  for  patency.  When  the  fimbriated  cuds  are  clubbed, 
there  is  absolutely  no  danger  of  forcing  them  open.    It  requires  many 
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times  the  pressure  accessary  for  the  practical  application  of  the  method. 
Besides,  the  external  OS  acts  as  a  safety  valve,  allowing  the  oxygen  to 
escape  as  soon  as  a  certain  pressure  is  reached. 

As  far  as  introducing  infective  material  from  the  uterine  cavity  into 
normal  tubes,  and  thence  into  the  peritoneum,  is  concerned,  several 
factors  make  that  highly  improbable.  One  is  that  the  cavity  of  the  body 
of  the  uterus  is,  in  most  eases,  free  of  infection.  Pus  or  mucus,  if  present, 
is  more  likely  to  descend  from  infected  tubes.  When  the  uterine  dis- 
charge is  frankly  purulent,  the  method  is  not  to  be  used.  Against  this 
theoretical  objection  is  the  practical  fact  that  in  none  of  the  70  cases  has 
there  been  such  an  occurrence. 

In  the  positive  eases,  that  is,  when  the  tubes  are  patent,  the  oxygen 
will  be  seen  as  a  clear  space  below  the  diaphragm,  most  often  on  both 
sides,  but  occasionally  on  one  side  only.  The  space  varies,  depending 
on  the  volume  of  oxygen  injected.  In  the  average  case  in  which  from 
150  to  250  c.c.  is  used,  this  clear  space  below  the  diaphragm  varies 
between  \  to  1  inch  in  depth.  The  diaphragm  appears  as  a  transverse 
septum  above  the  dense  liver  shadow  on  the  right  side,  and  oyer  the 
pale  stomach  margin  on  the  left.  It  is  unmistakable,  and  is  readily  seen 
when  the  patient  breathes  deeply.  In  all  of  his  cases  in  which  roentgeno- 
grams were  made,  the  finding  was  always  confirmatory.  Stout  patients 
require  a  somewhat  greater  amount  to  allow  for  the  density  of  the 
abdominal  wall. 

The  whole  examination  is  completed  within  five  minutes.  When  the 
minimum  volume  of  oxygen  has  been  used,  that  is,  from  100  to  150  c.c, 
the  symptoms  are  negligible.  There  is  the  slightest  discomfort  around 
the  diaphragm,  and  slight  sticking  pains  referred  to  one  or  both  shoulders. 
The  patient  dresses  herself  and  is  able  to  go  home  with  comfort,  and  per- 
forms her  duties  as  though  she  had  had  a  simple  cystoscopy.  When, 
however,  more  gas  has  been  used,  the  symptoms  may  be  somewhat 
annoying.  In  such  cases  it  is  well  for  the  patient  to  lie  down  for  a  few 
hours  on  reaching  home,  with  the  foot  of  the  bed  elevated  (moderate 
Trendelenburg  posture) . 

In  the  negative  cases,  that  is,  when  the  tubes  are  occluded,  no  artifi- 
cial pneumoperitoneum  results.  These  patients  have  no  discomfort 
after  examination,  and  have  none  of  the  referred  pains  in  the  shoulders 
or  about  the  diaphragm. 

In  none  of  the  cases  are  there  pains  in  the  pelvis  following  the  intra- 
uterine oxygen  injection.  A  little  bloody  oozing  for  a  few  minutes 
follows  a  withdrawal  of  the  cannula,  particularly  in  cases  just  before 
or  just  after  the  menstrual  period.  It  is  well,  therefore,  to  make  the 
examination  about  ten  days  after  the  menstrual  period. 

Indications  for  the  Application  of  the  Method.  Rubin  states  that  the 
method  is  indicated:  1.  In  all  cases  of  primary  sterility  in  which  all 
factors  except  that  of  tubal  disease  may  be  excluded.  Here  it  has  a 
definite  prognostic  as  well  as  diagnostic  value. 

2.  In  cases  of  primary  sterility  in  which  the  patient  is  known  to  have 
passed  through  a  pelvic  infection  of  gonorrheal  origin. 

3.  In  cases  of  primary  sterility  in  which  the  patient  had  peritonitis 
of  appendicular  origin. 
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4.  In  cases  of  relative  sterility  in  which  the  patient  had  a  pelvic 
infection  following  childbirth  or  abortion,  particularly  when  induced. 

5.  In  cases  of  one  child  sterility  without  the  definite  history  of  pelvic 
infection. 

6.  In  cases  in  which  it  had  been  necessary  to  remove  one  whole  tube 
and  part  of  another  for  hydrosalpinx  or  pyosalpinx  (conservative  sur- 
gery.) 

7.  After  unilateral  ectopic  pregnancy  to  determine  the  patency  of  the 
residual  tube. 

8.  After  cases  of  salpingostomy  for  the  cure  of  sterility  of  tubal  origin 
to  demonstrate  the  success  of  the  operation  which  was  calculated  to 
effect  open  tubes. 

9.  After  sterilization  by  tube  ligation  to  test  the  patency  of  the  tied 
or  severed  tubes. 

10.  After  multiple  myomectomy  to  make  certain  that  at  least  the 
uterine  ostium  of  the  tube  has  been  left  intact. 

Contra-indkations.  The  method  is  not  to  be  used  in  the  presence  of 
any  acute  subacute  pelvic  infection,  nor  in  the  presence  of  purulent  dis- 
eased Bartholinian  glands,  urethra,  vagina  or  cervix. 

THE  OVARIES. 

The  Cystic  Ovary.  A  moderate  acquaintance  with  the  cystic  ovary, 
gleaned  through  serious  and  earnest  attention  whenever  the  condition 
was  encountered  during  an  abdominal  section,  has  led  Reder39  during 
latter  years  into  a  different  channel  of  reasoning  relative  to  the  treatment 
of  this  condition,  from  which  he  entertained  during  former  years.  The 
cystic  ovary,  which  is  being  considered  in  this  article,  is  not  the  organ 
which  has  suffered  from  a  microbic  invasion;  but  the  organ  which, 
through  adverse  influences,  reasonably  assumed  to  be  mechanical  in 
their  nature,  has  suffered  changes  in  its  stroma  and  epithelial  structure 
that  have  carried  it  beyond  recognized  physiologic  limits.  Furthermore, 
this  argument  is  confined  to  ovaries  belonging  to  unmarried  women, 
ranging  from  fourteen  to  twenty-five  years,  where  the  cystic  degenera- 
tion was  discovered  during  an  abdominal  section  performed  for  a  lesion 
not  in  any  way  associated  with  the  ovary.  In  those  instances  in  which 
resection  of  the  ovary  was  decided  upon,  the  guiding  principles  were 
the  large  number  of  cysts  present.  An  ovary  which  showed  a  moderate 
amount  of  cystic  degeneration  was  not  resected;  but  a  prolapse  or 
faulty  position  of  the  uterus  was  invariably  corrected  and  the  future 
fate  of  the  ovary  trusted  to  the  correction  of  the  displaced  uterus. 
When,  during  an  abdominal  operation,  an  ovary  is  encountered  which 
presents  on  its  surface  from  five  to  eight  cysts,  varying  in  size  from  a  pea 
to  a  small  hazelnut,  Reder  believes  the  ovary  is  pathologic  and  is  a 
proper  one  for  resection.  It  is  logical,  he  believes,  to  infer  that  in 
instances  of  this  kind,  many  more  cysts  are  imbedded  deeper  down  and 
throughout  the  glandular  substance  of  the  ovary,  and  that  their  presence 

39  American  Journal  of  Obstetrics,  1919,  lxxx,  719. 
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creates  a  pressure  atrophy  of  the  functional  elements  with  the  concomi- 
tant and  inhibitive  efficiency  of  the  organ.  Simply  puncturing  these 
cysts  and  evacuating  the  light,  thin,  serous  fluid,  which  may,  in  some 
cases,  be  brownish  or  blood-stained,  is  a  procedure  of  little  promise  for 
an  ovary  in  which  cystic  degeneration  has  gone  beyond  the  physiologic 
limits.  This  procedure  is  not  to  be  recommended  for  cysts  projecting 
above  the  surface  of  the  ovary,  as  it  carries  with  it  no  assurance  of  good. 
The  smaller  cysts,  grouped  deeper  in  the  glandular  substance,  when 
removal  during  resection  is  not  deemed  advisable  on  account  of  the 
great  sacrifice  of  healthy  ovarian  tissue,  may  be  punctured  because  the 
cyst  is  small,  its  walls  delicate,  and,  furthermore,  because  it  is  the  only 
surgical  measure  permissible.  As  a  result  of  his  investigation  into  this 
subject,  Reder  concludes  that  without  an  abnormal  position  of  the  uterus, 
be  it  a  retrodeviation  or  a  descensus  due  to  ligamentous  relaxation, 
there  is  seldom  a  prolapsus  of  the  ovary;  without  prolapsus  of  the  ovary, 
there  is  no  abnormal  hyperemia;  and  without  an  abnormal  hyperemia, 
cystic  degeneration  of  the  ovary  is  rare. 

Ruptured  Ovarian  Cyst  without  Symptoms.  Rupture  of  ovarian  cysts  is 
not,  of  course,  extremely  rare,  but,  from  the  clinical  standpoint,  the 
case  reported  by  Bevan40  is  of  interest  because  there  was  a  complete  dis- 
appearance of  a  very  large  tumor  without  any  symptoms.  The  patient 
was  a  woman  of  thirty-five  who  had  been  married  a  number  of  years  but 
never  had  any  children.  On  examination,  she  presented  a  large  cystic 
tumor  of  the  abdomen  which  was  diagnosed  as  an  ovarian  cyst  and 
operation  was  strongly  urged.  About  two  weeks  later  she  returned  and 
stated  that  the  tumor  had  disappeared,  that  her  clothes  were  4  inches 
larger  than  they  were  before  and  that  she  had  lost  8  or  10  pounds  in 
weight.  Examination  at  this  time  confirmed  her  statement,  as  the  tumor 
had  completely  disappeared,  and  there  was  not  even  any  mass  palpable 
on  bimanual  examination.  Bevan  suspected  a  ruptured  cyst  and  sent  her 
to  the  hospital  for  operation  and,  when  the  abdomen  was  opened,  a  cyst 
of  the  left  ovary  was  found  which  contained  between  2  or  3  quarts  of 
yellowish  fluid,  and  at  one  point  the  cyst  wall  was  very  thin  and  adherent 
to  the  cul-de-sac,  and  Bevan  believes  that  it  was  at  this  point  that  the 
cyst  had  ruptured.  The  total  absence  of  symptoms,  either  at  the  time 
of  rupture  or  subsequently,  makes  this  case  an  interesting  rarity. 

Ovarian  Transplantation.  There  can  be  few  gynecologists  who  have 
never  had  the  experience  of  being  obliged  to  open  the  abdomen  at  a 
longer  or  shorter  period  after  a  previous  operation  for  salpingitis, 
because  an  ovary  that  had  been  left  had  become  bound  down  with  adhes- 
ions and  was  cystic.  Encountering  a  number  of  these  cases  in  his  prac- 
tice, Blair  Bell41  came  to  the  conclusion  that  it  is  not  worth  while  leaving 
an  ovary  in  a  badly  infected  area,  when  further  conception  is  impossible 
owing  to  the  frequency  with  which  subsequent  lesions  occur.  Some 
surgeons  have  solved  this  problem  by  frankly  castrating  the  patient, 
but  Bell  has  adopted  the  method  of  ovarian  grafting.  His  first  operation 
on  the  human  subject  was  performed  in  1912,  but  it  was  not  until  1916 

40  Surgical  Clinics  of  Chicago,  October,  1919,  p.  1083, 

41  Lancet,  1920,  exciv,  879, 
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that  he  adopted  the  procedure  as  a  routine  practice  in  certain  well- 
defined  circumstances. 

The  following  points  in  regard  to  the  technic  of  this  procedure  are 
important.  All  grafts  in  the  human  subject  must  be  autoplastic.  After 
the  ovaries  have  been  removed,  the  ovarian  tissue  from  which  the  graft 
is  to  be  cut  should  be  dropped  to  the  bottom  of  the  pouch  of  Douglas, 
where  it  will  be  kept  warm  and  moist  until  the  end  of  the  operation 
when  it  is  required  for  grafting.  When  possible,  healthy  ovarian  tissue, 
which  may  include  all  the  elements  of  the  organ,  should  be  used,  This 
should  be  criss-crossed  with  a  sharp  knife  into  adherent  fragments  after 
the  dense  tunica  albuginea  has  been  removed,  in  order  to  favor  rapid 
vascularization  of  the  grafted  tissue.  The  graft,  provided  there  is  no 
suppurative  infection  of  the  ovary,  may  be  placed  in  the  rectus  muscle 
before  the  laparotomy  wound  is  closed.  He  has  also  implanted  the 
graft  in  the  uterus  or  in  what  was  left  of  this  organ.  It  is  most  important 
that  the  graft  should  be  placed  in  a  vascular  site,  but  should  not  be 
surrounded  with  blood.  Too  much  care  cannot  be  taken  in  placing  the 
graft  among  the  muscle  fibers.  If  the  ovaries  be  badly  infected,  and 
more  or  less  completely  converted  into  the  walls  of  abscess  cavities, 
whatever  tissue  can  be  removed  should  be  implanted  in  the  internal 
oblique  muscle  alongside  the  drainage  tube,  which,  in  such  circumstances, 
is  passed  through  a  stab-wound  well  away  from  the  central  incision  into 
the  pelvis.  He  has  never  seen  an  infected  graft  slough;  moreover,  in 
several  such  cases,  menstruation  has  subsequently  occurred.  In  only 
a  few  cases  is  menstruation  regular  after  ovarian  grafting.  It  usually 
recurs  at  longer  intervals  than  normal— that  is  to  say,  every  six  weeks  or 
two  months.  Some  patients  menstruate  a  few  times  and  then  cease, 
and  minor  symptoms  of  the  menopause  may  appear.  Bell's  conclusions, 
based  on  a  fair  experience,  lead  him  to  advocate  very  strongly  the  prac- 
tice of  ovarian  grafting  in  suitable  cases.  Nevertheless,  he  insists  that 
this  procedure  be  looked  upon  as  a  measure  of  necessity,  which  can 
never  be  weighed  in  the  balance  against  the  preservation  of  the  natural 
connections  of  the  normal  ovary. 

Ovarian  Therapy.  In  the  light  of  theoretical,  experimental  and 
anatomical  knowledge  combined  with  long-continued  observations,  our 
general  estimate  of  the  ovary  as  a  gland  of  internal  secretion  has  been 
briefly  summarized  by  Graves,42  as  follows:  For  complete  somatic  growth 
and  sexual  development,  the  normal  secretion  of  the  ovary  is  essential. 
To  what  extent  the  action  of  the  secretion  is  direct,  and  how  far  it  serves  as 
a  balance  to  other  more  powerful  secretory  influences  is  a  matter  of  specu- 
lation. During  menstrual  life,  and  especially  during  the  years  of  adoles- 
cence, the  proper  functioning  of  the  ovaries  has  a  very  important  bearing 
on  the  physical  and  mental  character  of  the  individual.  Dysfunctions  of 
the  ovaries  are  usually  attended  with  various  neuroses.  Some  of  these 
may  be  due  to  the  direct  disharmonious  action  of  other  endocrines, 
especially  those  that  have  an  affinity  for  the  autonomic  nervous  system. 
In  the  adult,  the  ovarian  secretion  plays  a  somewhat  minor  role  in  the 

42  New  York  Medical  Journal,  1920,  cxii,  697. 
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human  economy,  as  is  indicated  l>y  the  comparatively  slight  physical 
changes  thai  take  place  alter  ablation  or  the  natural  menopause.  This 
bas  an  important  bearing  oe  the  question  of  removing  the  ovaries  during 
li\  sterectomy.  I  hiring  adult  life  the  most  definite  evidence  of  the  exist- 
ence of  a  true  internal  secretion  from  the  ovaries  is  the  occurrence  of 
hot  flushes  and  genital  atrophy  after  ablation.  These  symptoms  point 
to  a  balancing,  rather  than  a  direct,  action  of  the  ovarian  secretion. 
From  an  orga  no-therapeutic  viewpoint,  the  ovary  must  be  regarded  as 
primarily  a  homogeneous  gland,  the  essential  secreting  structure  being 
the  interstitial  cells.  Variations  in  secretion  of  different  parts  of  the 
gland  are  probably  differences  of  degree  rather  than  kind.  A  selective 
action  of  the  secretions  from  different  parts  of  the  gland  is  not  yet  proved, 
and,  if  it  exists,  is  probably  quantitative. 

The  therapeutic  value  of  ovarian  preparations,  in  Graves's  experience, 
may  be  stated  somewhat  as  follows:  All  the  ovarian  preparations  exert 
a  specific  influence  on  hot  flushes.  In  this  respect  the  residue  is  the  most 
intensive,  but  the  difference  in  the  efficacy  of  the  various  prepara- 
tions depends,  to  some  extent,  on  the  idiosyncracy  of  the  patient.  In 
the  treatment  of  menstrual  irregularities,  ovarian  extracts  exhibit  an 
undoubted  specific  action,  but  this  action  is  inconstant.  In  temporary 
functional  amenorrhea,  delayed  menses,  dribbling  before,  and  after, 
catamenia,  and  small  clotting,  ovarian  therapy  is  fairly  reliable,  and  is 
at  least  the  best  asset  that  the  gynecologist  at  present  possesses  for  these 
symptoms.  Theoretically,  for  these  affections  the  ovarian  action  may 
be  enhanced  by  the  addition  of  thyroid  and  pituitary  extract,  but  of 
this  Graves's  personal  clinical  experience  has  not  been  entirely  convinc- 
ing. For  the  permanent  amenorrheas,  especially  those  associated  with 
pluriglandular  disturbances,  ovarian  therapy  has  little  or  no  effect  on 
restoring  the  menstrual  function,  but  is  of  undoubted  value  in  improv- 
ing the  patient's  general  health.  It  is  best  in  these  cases  to  administer 
the  ovarian  treatment  in  considerable  doses,  separately  from  the  other 
gland  extracts.  In  certain  types  of  dysmenorrhea,  ovarian  feeding  is 
efficacious,  occasionally  brilliantly  so,  but  is  unreliable  and  often  dis- 
appointing after  giving  early  promise.  In  the  severe  types  of  dysmenor- 
rhea, it  is  of  comparatively  little  help.  For  menorrhagia  and  metror- 
rhagia, ovarian  therapy  is  not  indicated. 

THE  VAGINA  AND  VULVA. 

Vesicovaginal  Fistula.  The  apparent  ease  with  which  vesicovaginal 
fistula?  may  be  closed  is  deceiving  sometimes,  and,  unless  definite  prin- 
ciples are  followed,  the  results  will  not  be  uniformly  satisfactory.  Too 
many  times,  Judd43  believes,  an  attempt  is  made  to  close  the  opening 
before  dissecting  the  bladder  wall  well  away  from  the  vaginal  wall.  In 
some  instances  it  may  be  possible  to  close  the  opening  in  this  manner, 
but  he  agrees  with  recent  writers  on  the  subject  who  emphasize  the  fact 
that  the  underlying  principle  of  the  technic  of  the  operation  is  the  sepa- 

43  Surgery,  Gynecology,  and  Obstetrics,  1920,  xxx,  447. 
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ration  of  the  wall  of  the  bladder  from  the  wall  of  the  vagina.  The  condi- 
tion which  keeps  the  fistula  from  healing  of  its  own  accord  is  the  fact 
that  the  mucous  membrane  of  the  bladder  and  vaginal  wall  have  healed 
together,  thus  forming  a  continuous  mucous  membrane  surface  from 
the  bladder  to  the  vagina.  The  first  essential  in  the  treatment  consists 
in  destroying  the  communication,  and  the  best  manner  of  accomplishing 
this  is  completely  to  dissect  the  bladder  away  from  the  vagina,  as  is 
done  in  the  operation  for  the  relief  of  cystocele.  If  the  mucous  mem- 
brane of  the  fistulous  tract  is  not  freed  so  that  it  can  be  turned  into  the 
bladder  on  the  one  side  and  into  the  vagina  on  the  other,  the  communi- 
cation will  almost  certainly  reform.  A  review  of  his  cases  show  that 
often  several  operations  have  been  necessary  before  the  fistula  closed 
permanently.  Sixty-eight  per  cent,  of  the  patients  had  been  operated 
on  from  one  to  seven  times  before  coming  to  the  clinic.  In  most  instances 
these  operations  had  apparently  been  done  well ;  in  others,  he  believes 
the  operator  had  been  deceived  into  performing  an  operation  by  its 
apparent  simplicity.  Undoubtedly,  a  certain  percentage  of  these 
patients  require  more  than  one  operation,  and  he  believes  we  are  justi- 
fied in  repeatedly  attempting  to  try  to  close  the  fistula  if  the  sphincter 
muscle  has  not  been  destroyed.  If  the  urethra  and  the  sphincter  muscle 
are  destroyed,  there  is  nothing  to  be  gained  in  operating  to  close  the 
fistula,  as  the  urine  will  continue  to  escape. 

The  basis  of  this  review  is  the  78  cases  in  which  operation  was  done 
in  the  Mayo  Clinic  from  January,  1908,  to  September,  1919.  In  54  of 
these  cases  it  was  possible  to  close  the  fistula  at  one  operation;  in  16, 
two  operations  were  performed;  and,  in  1,  six  operations  failed  completely 
to  close  the  fistula.  The  fistulous  opening  in  these  cases  varied  from  the 
size  of  a  small  pin-point  to  complete  eversion  and  prolapse  of  the  bladder. 
In  all  cases  in  which  the  suprapublic  operation  was  selected,  it  was 
selected  for  some  special  reason;  it  was  not  employed  generally  in  vesico- 
vaginal cases.  The  patients  on  whom  the  suprapubic  operation  was 
performed  have  all  done  well,  and  their  convalescence  was  more  favor- 
able than  might  have  been  expected.  While  the  suprapubic  operation 
offers  a  good  chance  for  cure,  it  also  offers  a  greater  opportunity  for 
infection,  and  should  not,  therefore,  be  chosen  unless  especially  indi- 
cated. 

Before  any  operation  is  undertaken,  an  effort  must  be  made  to  get 
the  tissues  in  the  best  possible  condition  for  healing.  This  frequently 
requires  several  weeks  since  often  the  mucous  membrane  of  the  vagina, 
the  labia,  even  the  skin  of  the  thighs  are  excoriated  and  infected,  and 
contain  deposits  of  salts.  A  cystoscopic  examination  should  always 
be  made  in  order  to  determine  the  position  of  the  ureters,  the  presence 
or  absence  of  a  sphincter  muscle,  and  whether  or  not  the  bladder  is 
completely  severed  from  the  urethra.  One  of  the  greatest  difficulties 
encountered  is  trauma  to  the  vesical  neck.  The  vaginal  operation  cer- 
tainly should  be  chosen  in  all  cases  of  injury  near  the  neck  of  the  bladder, 
the  part  difficult  to  expose  by  suprapubic  incision,  so  that  in  such  injuries 
this  incision  would  be  distinctly  contra-indicated.  If  the  opening  in  the 
bladder  is  high  in  the  vaginal  fornix  and  especially  if  there  is  much  scar 
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tissue,  as  there  is  liable  to  be  following  the  cautery  or  total  hysterectomy, 
it  will  he  difficult  to  obtain  sufficient  exposure  by  vaginal  incision,  and 
in  some  instances  it  may  seem  best  to  perform  the  suprapubic  operation. 

There  was  no  mortality  in  this  series  of  cases,  and  the  ultimate  results 
were  very  satisfactory  in  a  large  percentage.  They  have  recently  re- 
ceived information  concerning  56  of  the  78  patients.  Four  state  that 
they  have  derived  no  benefit  from  the  operation;  6  are  considerably 
improved,  although  there  is  still  slight  incontinence  of  urine.  All  the 
other  patients  are  completely  relieved  and  the  bladder  function  is 
normal. 

Operation  for  Congenital  Absence  of  the  Vagina.  Instead  of  beginning 
the  operation,  as  has  been  advocated  by  Baldwin,  with  perineal  dissec- 
tion, first  working  blindly  between  the  bladder  and  rectum  until  the  peri- 
toneum is  reached,  and  then  opening  the  peritoneal  cavity  from  above, 
Robinson42  proceeded  in  his  case  of  congenital  absence  of  the  vagina 
from  the  very  start  by  the  abdominal  route.  On  opening  the  peritoneal 
cavity  with  the  patient  in  a  Trendelenburg  position,  the  pelvic  cavity 
presented  the  following  anatomical  picture :  To  either  side  of  the  median 
line  there  was  a  fully  developed  Fallopian  tube  with  a  corresponding 
ovary  and  round  ligament.  The  uterine  end  of  each  tube  terminated 
in  an  enlargement  corresponding  in  shape  and  size  to  that  of  an  olive 
pit,  which  had  joined  by  its  inner  end  a  similar  structure  of  the  opposite 
side,  thus  forming  a  round  band  lying  at  the  upper  border  of  the  septum 
which  separated  the  bladder  from  the  rectum.  These  olivary  bodies 
are  most  likely  rudimentary  uteri.  The  first  incision  was  made  and  then 
he  proceeded  "to  separate  the  septum  between  the  bladder  and  rectum 
down  to  the  floor  of  the  pelvis.  An  assistant,  in  the  meantime,  had 
pushed  from  below  with  a  dull  instrument,  against  the  roof  of  the 
vaginal  pouch,  thus  putting  it  on  a  stretch  and  bringing  it  in  closer 
apposition  with  the  floor  of  the  pelvis,  which  was  now  incised.  This 
step  established  a  communication  between  the  vaginal  skin  depression 
and  the  peritoneal  cavity.  In  this  procedure  the  bladder  and  the  rectum 
are  all  the  time  under  his  direct  supervision,  and  he  does  not  have  to 
rely  upon  his  sense  of  touch.  Having  established  the  vaginal  canal,  it 
was  temporarily  packed  with  gauze,  and  the  third  step  in  the  operation 
was  begun.  This  consisted  in  isolating  a  loop  of  ileum  of  about  12  inches 
in  length,  at  a  point  10  inches  from  the  ileocecal  junction.  The  free 
ends  of  this  loop  were  inverted,  after  having  reestablished  the  continuity 
of  the  intestinal  tract.  Pains  were  also  taken  not  to  impair  the  blood 
supply  of  the  isolated  loop.  The  closed  end  of  the  double  loop  of  intes- 
tine, was  drawn  down  into  the  previously  established  tract,  by  means  of 
a  piece  of  tape  tied  loosely  to  the  bend  of  the  loop,  which  was  pulled 
from  below,  until  it  protruded  for  about  1  inch  beyond  the  skin  border. 
The  parietal  peritoneum  at  the  center  of  the  broad  ligaments,  or  the 
vesicorectal  septum,  was  now  reunited  around  the  proximal  ends  of  the 
intestinal  loop,  thus  isolating  them  from  the  general  peritoneal  cavity, 
the  abdomen  was  now  closed  in  the  usual   manner,  and  the  proper 
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dressing  applied.  The  patient  was  next  placed  in  the  lithotomy  position 
thus  exposing  the  protruding  intestine,  which  was  secured  in  place  with 
several  chromic  catgut  sutures.  The  convex  surface  of  the  loop  was 
incised,  and  rubber  tubing  about  8  inches  in  length  was  inserted  into 
each  arm  of  the  loop.  A  T-binder  was  applied  to  the  perineal  region, 
and  the  patient  returned  to  bed,  in  good  post-operative  condition.  The 
operation  lasted  almost  two  hours. 

The  patient  made  a  most  satisfactory  convalescence,  and  was  out  of 
bed  in  eighteen  days.  He  examined  the  patient  since  then  about  once 
every  six  weeks.  The  last  examination  was  made  on  September  18, 
1919.  The  condition  as  found  at  that  time  may  be  described  as  follows: 
The  vaginal  canal  admits  2  fingers  readily  to  a  depth  of  4.5  inches; 
beyond  this  point,  a  constriction  is  encountered,  which  under  slight 
pressure  permits  the  index  finger  to  pass  beyond  it.  Above  this  narrow- 
ing the  two  separate  intestinal  lumina  are  distinctly  felt  with  the  inter- 
vening spur.  The  patient  stated  that  intercourse  is  now  possible  and 
gratifying. 

Trichomonas  Vaginalis  Vaginitis.  A  type  of  vaginitis  due  to  the  tricho- 
monas vaginalis,  an  infusorial  animalcule,  has  been  described  by  De  Lee45 
which  is  characterized  clinically  by  obstinate  vaginal  discharge,  pruritus, 
sleeplessness,  burning  and  general  weakness.  The  vulva  and  vagina  are 
reddened  and  often  rough  like  a  nutmeg  grater,  and  sometimes  minute 
hemorrhages  are  seen  in  the  vaginal  epithelium.  The  cervix  is  sometimes 
affected.  The  discharge  is  profuse,  mucopurulent,  thin,  bubbly,  acrid, 
and  has  a  disagreeable  odor.  Its  irritating  character  is  shown  by  the 
erosion  of  the  skin,  and  especially  in  fat  women  there  is  an  obstinate, 
foul-smelling  intertrigo.  Sometimes  there  are  pointed  condylomata 
similar  to  those  which  are  frecpaently  present  in  cases  of  gonorrheal 
vaginitis.  The  diagnosis  is  easy.  Even  the  clinical  appearance  of  the 
vagina  will  suffice,  but  it  is  the  work  of  but  a  moment  to  put  some  of  the 
fresh  discharge  under  the  scope  and  examine  it,  unstained,  before  it 
dries.  The  animalculse  are  at  once  discovered  by  their  active  flagellation. 
The  treatment  that  De  Lee  recommends  is  also  very  easy,  but  it  must 
be  thoroughly  done,  preferably  by  the  physician  himself.  The  patient 
should  be  put  to  bed  for  two  days.  On  the  morning  of  the  first  day, 
the  vagina  and  vulva  are  scrubbed  vigorously  with  tincture  of  green 
soap  and  water,  using  a  rough  cloth  and  going  most  thoroughly  into 
every  fold  and  crevice.  The  soap  is  then  rinsed  out  with  sterile  distilled 
water.  This  process  is  repeated  three  times  and  then  a  1  to  1500  bichlo- 
ride douche  is  given  with  friction,  every  fold  and  crevice  being  washed. 
This  is  then  washed  out  with  sterile  distilled  water  and  the  patient  rests 
in  bed.  On  the  next  morning  the  vagina  is  again  washed  out  with  green 
soap  and  water,  after  which  it  is  packed  with  cotton  soaked  with  gly- 
cerine (4  parts)  and  sodium  bicarbonate  (1  part).  The  folds  and  crevices 
of  the  vagina  are  filled  with  the  cotton,  and  the  vulva  is  smeared  with 
the  mixture.  Next  morning  the  tampon  is  removed,  and  a  sterile  water 
douche  is  given.    The  following  morning  the  secretion  is  examined  under 
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the  microscope  for  trichomonades,  but  they  arc  usually  gone  by  this 
time.  Only  morning  and  afternoon  douches  of  2  per  cent:  soda  solution 
arc  then  given,  but,  ii'  the  animalcules  should  return,  the  treatment 
should  be  repeated. 

Treatment  of  Vulvovaginitis  in  Children.  We  agree  with  Gellhorn46 
when  he  states  that  it  would  require  considerable  space  to  set  down  all 
the  various  methods  and  medicaments  which  have  been  proposed  for  the 
therapy  of  gonorrheal  vulvovaginitis  in  children.  Their  very  multi- 
plicity argues  against  them,  and  every  clinician  realizes  only  too  well 
how  far  we  are  still  removed  from  a  uniformly  reliable  mode  of  treat- 
ment. The  method  most  widely  in  use  is  instillation  into  the  vagina  of  a 
watery  solution  of  a  silver  salt,  such  as  silver  nitrate,  protargol,  argyrol, 
or  the  like.  The  one  great  drawback  of  this  procedure  is  that  the  bacteri- 
cidal agent  remains  in  contact  with  the  inflamed  mucosa  only  a  short 
time,  and  that  it  has  no  opportunity  to  penetrate  into  the  crevices  of 
the  vagina. 

This  disadvantage  is  overcome  by  the  method  which  he  has  been 
using  the  last  two  or  three  years,  the  publication  of  which  has  been 
postponed  until  favorable  reports  had  been  received  from  other  observers. 

The  drug  employed  is  silver  nitrate  in  the  form  of  a  1  per  cent,  oint- 
ment (silver  nitrate,  1.0;  lanolin  and  white  petrolatum,  of  each,  50.0). 
This  ointment  is  injected  into  the  vagina  through  an  ordinary  glass 
syringe  with  a  slender  nozzle  to  which  a  piece  of  soft  rubber  catheter 
or  tubing,  about  3  inches  long,  is  attached.  The  tubing  is  changed  for 
each  patient.  It  can  be  introduced,  without  pain,  into  the  vagina  of 
even  a  very  small  child,  and  is  slowly  pushed  inward  the  entire  length 
of  the  vagina.  The  latter,  then,  is  very  slowly  filled  to  capacity  with 
the  silver  salve.  The  excess  of  salve  which  oozes  back  through  the 
hymenal  opening  is  not  wiped  off,  as  it  is  meant  to  cover  and  protect 
the  irritated  vulva  and  its  surroundings. 

The  treatment  is  given  once  a  day  without  any  additional  douching. 
Every  seventh  or  eighth  day,  after  a  day  of  rest,  a  smear  is  examined, 
and  the  injections  are  continued  if  gonococci  are  present.  If  they  are 
absent,  smears  are  made  at  intervals  of  three  days  without  any  further 
treatment  until  at  least  three  have  been  found  negative.  It  is  then 
advisable  to  send  the  child  home,  but  insist  on  a  final  examination  in 
two  weeks.  Occasionally,  provocative  silver  nitrate  injections  are 
made  and  smears  examined  subsequently. 

As  a  result  of  this  treatment,  the  discharge  and  the  outer  excoriations, 
as  a  rule,  disappear  very  quickly.  In  some  cases,  a  scant  watery  dis- 
charge persists  for  a  short  while  which  may  harbor  gonococci.  But 
even  when  there  is  no  discharge  at  all,  it  is  necessary  to  scrape  off  some 
vaginal  secretion  by  means  of  a  very  thin,  dull  spoon  lest  the  presence 
of  gonococci  be  overlooked.  The  average  duration  of  treatment  is  from 
three  to  four  wreeks. 

It  is  desirable  to  prescribe  only  small  quantities  of  the  ointment 
because  silver  nitrate  is  quickly  decomposed  and  thereby  becomes  either 
inert  or  irritating.    Discolored  preparations  should  be  discarded. 
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Operation  for  Pruritus  of  Anus  and  Vulva.  The  operative  treatment 
proposed  by  Allen47  has  in  view  the  separation  of  the  skin  from  the  under- 
lying tissue  thus  dividing  all  the  nerves  which  reach  the  affected  parts, 
rendering  them  anesthetic  and  preventing  the  skin  from  immediately 
healing  to  the  underlying  tissues  by  packing,  which  is  kept  up  until  a 
firm  bed  of  granulation  has  formed,  which  usually  requires  about  one 
week,  when  the  packing  is  discontinued  and  the  skin  allowed  to  fall  back 
in  place  where  it  soon  is  again  firmly  united,  leaving  an  anesthetic  area 
which  nearly  equals  the  extent  of  the  undermined  area.  This  anes- 
thetic area  is  not  complained  of  but  is  usually  a  quite  welcome  change. 
It  gradually  diminishes  in  size  with  the  return  of  normal  sensation  after  a 
few  months  and  has,  in  Allen's  experience,  not  been  followed  by  a  return 
of  the  pruritus.  The  operation  upon  the  anal  region  is  the  simpler. 
The  area  involved  must  first  be  accurately  determined.  It  is  usually 
quite  symmetrical  and  uniform  on  both  sides.  A  series  of  incisions  are 
made  now,  beginning  at  the  anal  margin  and  continued  outward  to 
about  one-half  inch  beyond  the  affected  area,  which  is  rarely  more  than 
two  inches.  A  series  of  these  incisions  are  made  about  one  inch  apart 
at  the  peripheral  extremity  until  the  entire  perineal  region  has  been 
covered.  These  skin  strips  are  now  dissected  up,  preferably  with  a 
scalpel,  except  at  their  two  ends  which  are  left  attached.  In  separating 
the  skin  from  the  subcutaneous  tissues,  but  a  small  margin  of  tissue  is 
left  attached  to  its  under  surface  to  ensure  a  sufficient  circulation  to 
prevent  sloughing.  As  the  pruritic  area  rarely  involves  the  mucous 
surfaces,  the  incisions  need  not  invade  them,  and  in  a  few  cases  in  which 
the  vaginal  mucosa  seemed  to  have  been  involved,  it  cleared  up  with  the 
relief  of  the  external  parts.  The  operation  upon  the  vaginal  outlet  is 
performed  in  the  same  general  way  as  upon  the  anal  region,  and  should 
need  no  special  description.  After  dissecting  up  the  skin  flaps,  the  space 
beneath  is  packed  with  iodoform  gauze.  Frequent  Sitz  baths,  with  a 
liberal  supply  of  soap  have  always  been  insisted  upon  as  an  after- 
treatment.  They  keep  the  parts  cleansed  and  are  more  effective  and 
comfortable  than  irrigations.  The  packs  may  occasionally  need  changing 
but  often  remain  the  full  time,  about  one  week.  After  the  packs  are 
removed,  the  parts  quickly  unite.  The  total  disability  is  about  two 
weeks. 

Erosive  Vulvitis.  The  disease  of  men  known  as  erosive  and  gangrenous 
balanitis  has  been  recognized  for  several  years,  but  the  same  disease 
occurring  in  women  as  erosive  and  gangrenous  vulvitis  is  not  generally 
recognized.  Three  cases  of  this  disease  have  come  under  the  charge  of 
Driscoll48  and  he  has  successfully  isolated  the  etiologic  organisms  in 
each  case.  The  predisposing  causes  seem  especially  to  be  filth  and  pros- 
titution, with  attending  frequent  copulation  and  exposure,  and  unnatural 
sexual  relations.  All  three  of  these  women  were  inmates  of  a  jail  and 
all  had  been  convicted  for  prostitution.  The  diseased  genitals  were 
extremely  dirty,  with  a  large  amount  of  discharge  from  the  focus  as  well 
as  from  the  vagina,  and  presented  ideal  conditions  for  the  growth  of 
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the  specific  organisms.  In  each  instance  there  was  extensive  ulceration 
of  the  part  with  a  slight  amount  of  local  edema.  'Two  of  the  cases 
presented  an  inflammatory  involvement  of  Bartholin's  gland,  while  the 
third  gave  a  history  of  such  an  involvement  two  years  before.  The  most 
severe  case  of  the  three  presented  an  almost  complete  destruction  of  the 
vulva.  The  labia  and  clitoris  had  completely  slouched  away,  leaving  a 
slit-like  nicer  between  the  leys,  with  the  vagina  and  anus  quite  similar 
in  appearance  at  their  outlet,  presenting  a  depressed  area  in  the  slit. 
The  nicer  itself  extended  from  the  base  of  the  clitoris  anteriorly,  to  the  tip 
of  the  coccyx  posteriorly  and  laterally  on  each  side  as  far  as  the  outer 


Fig.  38.— Erosive  vulvitis. 


limits  of  the  labia  majora,  which  had  completely  sloughed  off  except 
for  a  short  distance  just  posterior  to  the  mons,  where  they  projected 
backward  to  about  the  anterior  margin  of  the  vestibule.  Bartholin's 
glands  had  been  totally  destroyed  on  both  sides.  In  all  the  cases,  the 
inguinal  lymphatics  were  involved,  being  moderately  enlarged  but  not 
suppurating.  Local  pain  and  discomfort,  with  violent  itching,  seem  to 
be  constant  factors  and  the  disease  is  essentially  a  chronic  process.  In 
all  the  cases  the  Wassermann  reaction  was  negative  and  there  was  no 
response  to  antisyphilitic  treatment,  but  in  each  case  the  characteristic 
spirochete  and  fusiform  bacilli  were  isolated  from  the  serum  of  the 
ulcers. 


FEMALE  URINARY  ORGANS 


FEMALE  URINARY  ORGANS. 


Contra-indications  to  Nephrolithotomy.  Before  deciding  upon  operation 
in  cases  of  stone  in  the  kidney  or  ureter,  Braasch49  states  that  we  should 
consider  the  duration  of  symptoms,  the  size,  situation  and  number  of 
stones,  the  question  of  bilateral  lithiasis,  the  renal  function  and  com- 
plications in  other  organs.  The  duration  of  symptoms  should  be  a 
considerable  factor  in  determining  the  advisability  of  immediate  opera- 
tion, since  it  is  not  generally  realized  that  probably  75  per  cent,  of  renal 
stones  pass  spontaneously.  The  majority  of  these  stones  will  probably 
pass  within  three  or  four  months  following  the  first  symptom.  It  may 
be  stated,  therefore,  that  it  is  usually  inadvisable  to  operate  for  a  stone 
in  either  the  kidney  or  ureter  until  at  least  three  months,  and  possibly  six 
months,  have  elapsed  since  the  onset  of  the  symptoms.  Immediate 
operation  for  stone  following  the  first  or  second  attack  of  pain,  without 
evidence  of  other  complications,  is  strongly  to  be  condemned.  Nature 
should  be  given  full  opportunity  to  remove  the  stone  without  interven- 
tion. There  may  be  exceptions  to  this  rule,  such  as  excessive  pain 
continued  over  a  duration  of  several  weeks  or  months,  evidence  of  acute 
perinephritic  or  cortical  infection,  and  evidence  of  urinary  retention 
sufficient  to  endanger  the  kidney.  Moreover,  when  it  is  evident  that 
the  stone  is  too  large  to  pass,  nothing  is  gained  by  further  delay,  even 
though  the  onset  of  symptoms  is  very  recent.  If  the  stone  is  less  than 
2  cm.  in  diameter,  operation  should  be  delayed.  If  the  stone  is  situated 
in  the  cortex  of  the  kidney,  the  urgency  for  operation  is  not  so  great  as 
when  the  stone  is  in  the  renal  pelvis.  If  multiple  stones  are  present, 
it  is  usually  advisable  to  operate,  irrespective  of  the  size  of  the  individual 
stones.  In  cases  of  bilateral  nephrolithiasis,  if  there  are  no  acute  symp- 
toms and  the  stones  are  large  and  multiple,  operation  is  usually  inadvis- 
able. Removal  of  such  stones  situated  in  both  kidneys  is  usually  accom- 
panied by  considerable  destruction  of  the  kidney  tissue,  and  the  chances 
are  that  the  patient  would  live  as  long  and  as  comfortable  without 
operation.  When  the  symptoms  are  acute  and  unilateral,  however, 
operation  is,  of  course,  indicated.  Low  renal  function  usually  contra- 
indicates  operation,  although  if  the  symptoms  are  very  acute,  operation 
may  be  justifiable  even  under  such  conditions.  A  renal  function  test 
of  from  20  to  30  per  cent,  in  the  presence  of  lithiasis,  particularly  when 
bilateral,  will  frequently  become  approximately  normal  after  the  stones 
have  been  removed.  When  the  phenolsulphonephthalein  return  is  only 
a  trace,  however,  and  the  urea  retention  is  high,  operation  should  not 
be  considered  unless  the  symptoms  are  urgent.  In  cases  of  stone  in  the 
lower  ureter,  in  justice  to  the  patient  an  attempt  should  be  made  to  dis- 
lodge the  stone  by  cystoscopic  manipulation  before  resorting  to  opera- 
tion. Braasch  has  been  able  to  cause  the  stone  to  pass  following  such 
manipulation  in  120  cases,  but  he  believes  that  when  the  stone  has  been 
lodged  in  the  lower  ureter  for  from  three  to  six  months  or  longer,  or 
when  it  is  larger  than  2  cm.  in  diameter,  the  possibility  of  its  dislodge- 
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ment  by  cystoscopic  methods  is  greatly  diminished.  Such  manipula- 
tions are  also  contra-indicated  when  there  is  acute  renal  infection,  intol- 
erance on  the  pari  of  the  patient  to  the  cystoscope  or  anatomic  deformity. 

Occluded  Renal  Tuberculosis.  Braasch60  reports  that  the  records  at 
the  Mayo  Clinic  show  that  621  patients  were  operated  on  for  renal 
tuberculosis  from  January,  1900,  to  January,  11)1!).  In  69  of  this  number 
the  affected  kidney  was  found  to  be  occluded.  Nine  of  the  patients  had 
bilateral  renal  tuberculosis,  and  00  patients  (9  per  cent,  of  the  total 
number)  had  unilateral  renal  occlusion.  This  number  does  not  include 
the  cases  in  which  occlusion  was  questionable,  and  in  all  probability 
recent,  or  in  which,  at  operation,  any  active  renal  tissue  was  found. 
Although  occlusion  in  renal  tuberculosis  may  occur  suddenly  and  be 
permanent,  the  process  is  often  gradual,  and  the  ureter  is  temporarily 
occluded,  reopens  for  a  variable  length  of  time,  and  then  gradually 
becomes  occluded  permanently.  The  clinical  symptoms  often  faithfully 
reflect  the  time  of  occlusion.  To  illustrate:  The  patient  usually  has 
previously  had  a  period  of  marked  frequency  and  dysuria  which  suddenly 
diminished  or  ceased,  the  general  symptoms  improved,  and  the  patient 
gained  weight.  If  cystoscopy  is  now  performed,  the  bladder  may  show 
but  little  evidence  of  cystitis,  and  the  ureter  on  one  side  will  be  found  to 
be  occluded. 

Urinary  frequency  was  the  chief  complaint  in  39  (50  per  cent.)  of  the 
patients,  in  contradistinction  to  more  than  90  per  cent,  as  is  usual  in 
renal  tuberculosis.  The  frequency  was  marked  in  only  22  of  the  patients, 
and  moderate  and  often  of  variable  intensity  in  the  others. 

Twenty-one  patients  (30  per  cent.)  complained  largely  of  pain.  The 
pain  was  rarely  acute,  and  was  usually  described  as  a  dull  ache,  generally 
referred  to  the  lumbo-sacral  area  or  the  lateral  abdomen.  Several 
patients  complained  of  acute  colic  at  the  time  of  occlusion.  At  the  time 
of  examination,  the  pain,  although  usually  described  as  moderate  or  not 
definitely  localized,  was  frequently  sufficient  to  interfere  with  ordinary 
pursuits. 

The  discovery  of  the  presence  of  pus  or  red  blood  cells  in  the  course 
of  routine  examination  of  the  urine  called  attention  to  the  involvement 
of  the  urinary  tract  in  many  cases  in  which  the  symptoms  were  otherwise 
indefinite.  Pus  and  red  blood  cells  wrere  found  in  variable  quantities  in 
all  but  8  patients.  It  must  be  remembered,  therefore,  that  renal  occlu- 
sion may  exist  even  though  the  urine  is  negative.  As  a  rule,  the  urinary 
evidence  of  disease  was  not  gross,  and  on  urinalysis  only  a  moderate 
number  of  cells  were  found.  Excluding  the  cases  of  bilateral  tuberculosis, 
tubercle  bacilli  were  demonstrated  in  the  urine  of  9  patients  (15  per 
cent.).  In  the  majority  of  this  group  the  occlusion  was  comparatively 
recent,  and  the  tubercle  bacilli  doubtless  originated  from  the  tuber- 
culous bladder. 

Roentgenographic  examination  of  the  urinary  tract  has  repeatedly 
called  attention  to  the  condition  of  closed  renal  tuberculosis  which  would 
otherwise  have  been  clinically  overlooked.    Roentgenographic  examina- 
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tion  of  the  urinary  tract  was  made  in  62  of  the  cases  and  found  to  be 
definitely  positive  in  18  (30  per  cent.) ;  in  a  few  others  the  shadows  were 
of  a  questionable  nature.  It  is  evident,  therefore,  that  with  occluded 
renal  tuberculosis  the  caseation,  with  calcareous  deposits  sufficient  to 
cause  a  shadow,  occurs  more  frequently  than  with  the  average  renal 
tuberculosis;  the  shadow,  as  a  rule,  is  more  extensive  and  may  outline 
the  entire  kidney.  The  shadow  varies  greatly  in  density,  and  often 
shows  lobulations  in  the  kidney  substance. 

The  possibility  of  an  occluded  tuberculous  kidney  acting  as  a  focus 
of  further  tuberculous  infection  must  be  considered.  It  would  be  logical 
to  assume  that  in  some  cases  Bacillus  tuberculosis  remains  dormant  in 
the  remnant  of  the  kidney  tissue,  and  that  in  a  period  of  lowered 
resistance  it  might  be  carried  to  other  portions  of  the  body.  Braasch  is 
under  the  impression,  however,  that  if  the  kidney  has  been  definitely 
occluded  and  dormant  for  many  years,  the  chances  of  infection  are  not 
very  great.  In  order  to  determine  whether  or  not  any  tubercle  bacilli 
might  exist,  5  c.c.  of  an  emulsion  of  the  substance  of  the  occluded  tuber- 
culous kidney  from  5  patients  were  injected  into  guinea-pigs.  In  4,  no 
evidence  of  tuberculosis  infection  could  be  found.  In  1  case,  however, 
the  guinea-pig  died  two  months  after  the  inoculation,  with  evidence  of 
diffuse  tuberculosis.  The  patient,  however,  had  a  history  of  recent 
infection  and  occlusion,  and  some  atrophic  kidney  tissue  remained.  It 
maybe  concluded  that  if  the  kidney  has  been  dormant  for  many  years, 
unless  there  are  definite  symptoms  referable  to  the  kidney,  little  good 
will  be  derived  from  a  nephrectomy.  If,  however,  any  of  the  following 
conditions  are  present,  operation  is  indicated:  (1)  Recent  occlusion; 
(2)  possibility  of  occasional  reopening  of  the  ureter  and  consequent 
reinfection  of  the  bladder;  (3)  persistent  pain  referred  either  to  the 
abdominal  or  to  the  lumbar  region;  (4)  the  presence  of  a  large  abdominal 
tumor,  and  (5)  physical  debility  or  evidence  of  focal  infection. 

Treatment  of  Calculi  Impacted  in  Lower  Ureter.  Many  surgeons  still 
appear  to  be  under  the  delusion  that  directly  a  shadow  of  a  stone  in  the 
lower  ureter  has  been  shown  by  .r-ray  examination,  they  should  imme- 
diately cut  down  and  try  to  remove  the  stone.  Nothing  is  more  falla- 
cious than  this  idea,  states  Kidd,51  which  has  led  to  many  disasters. 
Experimental  work  on  animals  to  determine  how  long  a  stone  can  lie 
in  the  ureter  before  damaging  the  corresponding  kidney  irreparably 
suggests  that  six  months  to  a  year  is  the  longest  time  during  which  a 
stone  ought  to  be  allowed  to  obstruct  the  ureter.  But,  from  clinical 
evidence,  Kidd  is  convinced  that  such  experimental  work  does  not  reveal 
the  whole  truth.  In  the  first  place,  stones  rarely  block  the  ureter  com- 
pletely, so  that  natural  conditions  differ  from  many  of  the  experimental 
conditions.  In  the  second  place,  clinical  evidence  suggests  that  the 
kidney  may  recover  sufficiently  to  do  much  useful  work,  even  if  the 
ureter  has  been  partially  blocked  for  many  years  by  a  stone.  Provided, 
then,  that  there  are  no  imperative  indications  for  operative  interference, 
Kidd  believes  that  it  is  advisable  to  give  the  patient  one  to  two  years 
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in  which  to  pass  a  ureteric  stone  naturally,  aiding  Nature  by  minor 
cystoscopic  manipulations.  The  methods  in  use  to-day  for  coaxing  a 
stone  down  the  ureter  are: 

1.  Injection  of  sterile  oil  through  a  ureteral  catheter  around  the  stone, 
which  may  induce  it  to  pass  in  a  few  days. 

2.  Injection  of  5  e.c.  of  a  4  per  cent,  solution  of  papaverine  sulphate 
locally  into  the  ureter  through  a  catheter.  This  alkaloid  causes  direct 
relaxation  of  unstriped  muscle  liber,  relaxing  the  ureteric  muscle  in  the 
region  of  the  stone  and  has  been  successful  in  causing  stones  to  pass. 

3.  Incision  of  the  superior  wall  of  the  mouth  of  the  ureter  by  means 
of  the  operating  cystoscope  and  the  special  Lewis  scissors,  starting  from 
from  the  mouth  of  the  ureter  and  cutting  through  the  bladder  wall  for 
at  least  three-quarters  of  an  inch.  Following  this,  the  ureter  may  be 
dilated  and  possibly  the  stone  can  be  grasped  and  extracted.  The  slit 
in  the  ureteral  mouth  heals  without  stricture-formation. 

Although  Kidd  has  found  it  necessary  to  operate  upon  28  patients 
suffering  from  stone  in  the  lower  ureter  during  the  past  ten  years,  and 
has  only  lost  1  case,  nevertheless  he  wisely  counsels  reasonable  delay 
in  resorting  to  surgery  and  the  employment  of  cystoscopic  methods  dur- 
ing such  delay,  if  the  best  interests  of  the  patient  are  to  be  served. 

Vaginal  Palpation  of  the  Ureters.  The  normal  ureter,  according  to 
Judd,62  is  easily  palpable  from  the  side  of  the  pelvis,  just  above  the  spine 
of  the  ischium,  although  in  some  cases  it  lies  as  much  as  4  cm.  above 
the  spine,  where  it  lies  underneath  the  peritoneum  and  previous  to 
entering  the  broad  ligament  in  the  course  of  its  entrance  into  the  bladder. 
Undoubtedly,  in  the  case  of  a  thickened  ureter  from  ureteritis,  or  from 
any  cause  whatever,  it  can  be  easily  palpable  to  a  far  greater  extent, 
as  has  been  exemplified  in  some  of  his  own  findings.  Contrary  to  the 
general  method  advised,  which  is  that  palpation  be  made  for  the  ureter 
in  the  anterior  vaginal  fornix,  he  suggests  beginning  at  the  lateral 
vaginal  fornix,  using  the  left  index  finger  for  the  left  ureter  and  the  right 
index  finger  for  the  right  ureter.  The  normal  ureter  presents  itself  as  a 
slender  cord,  with  its  convexity  outward,  and  with  a  restricted  mobility, 
due  to  its  anatomical  relationship  with  the  peritoneum  and  side  of  the 
pelvis.  It  is  smaller  than  a  goose  quill,  feeling  about  the  size  of  an  ordi- 
nary shoestring.  It  is  best  palpated  by  sweeping  the  finger  above  the 
point  of  its  location  and  then  slightly  bending  the  end  of  the  finger,  as 
one  might  in  picking  the  strings  of  a  guitar,  sweeping  them  down  over 
the  ureter,  strightening  the  finger  out  and  going  back  and  bending  it 
again  before  going  down,  always  getting  the  feel  of  the  ureter  from  above 
downward  and  not  from  below  upward. 

Palpation  of  the  ureters  opens  a  great  diagnostic  field.  Among  con- 
ditions discoverable,  according  to  Judd,  are  the  following:  An  acute 
ureteritis,  diagnosticated  by  simple  tenderness  along  the  line  of  the 
ureter.  Chronic  ureteritis,  and  periureteritis  are  shown  by  tenderness 
and  thickening,  the  greater  the  extent  of  the  periureteritis,  the  greater 
will  be  the  lessened  mobility  of  the  ureter.    Tuberculosis  of  the  ureter 
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and  kidney  gives  a  thickened,  nodular  feeling  with  tenderness  and 
restricted  mobility.  Calculi  and  gravel  in  the  ureter  furnish  a  most 
brilliant  field  for  diagnosis.  It  is  Judd's  belief  that  these  conditions 
can  often  be  detected  where  the  wax-tipped  ureteral  catheter  fails  to 
disclose  a  stone,  particularly  where  the  stone  is  mooth  and  pocketed. 

Disposition  of  the  Ureter  in  Surgical  Operations.  One  of  the  most 
important  features  in  the  technic  of  operations  upon  the  urinary  bladder 
is  the  proper  disposition  of  the  ureteral  orifice  when  it  is  involved  in  the 
pathological  process.  Various  methods  of  ureteral  transplantation  have 
been  described,  and  have  been  used  with  more  or  less  success  in  the 
hands  of  the  originators.  In  a  recent  article,  Lower53  states  that  when 
the  tumor  is  situated  at  the  vesical  end  of  the  ureter,  an  elliptic  incision 
is  made,  the  dissection  being  made  sufficiently  wide  and  deep  to  insure 
the  complete  removal  of  the  growth.  As  a  rule,  this  dissection  does  not 
necessitate  the  resection  of  the  ureter  for  more  than  from  one-half  to 
three-fourths  inch.  After  the  resection,  the  wound  is  closed  by  inter- 
rupted catgut  sutures;  he  generally  uses  000  chromic  catgut.  These 
sutures  are  adjusted  without  tension,  so  that  they  simply  arrest  hemor- 
rhage. The  ureter  is  not  disturbed  from  its  normal  environment,  and 
the  urine  which  trickles  down  at  regular  intervals  finds  its  way  into  the 
bladder  between  the  sutures.  A  mucous  membrane  soon  forms,  and  a 
ureteral  opening  is  reestablished,  which  generally  is  situated  somewhat 
higher  than  the  ureteral  opening  on  the  opposite  side. 

After  this  procedure  had  been  employed  several  times,  it  was  a  pleasure 
and  a  relief  to  note  that  there  followed  no  renal  colic  and  no  evidence  of 
ureteral  obstruction,  and  later  cystoscopic  examination  demonstrated 
that  urine  was  being  emitted  from  the  ureters. 

In  order  to  confirm  the  clinical  data,  he  performed  a  number  of  experi- 
ments on  animals  and  found  that  by  resecting  the  vesical  end  of  the 
ureter  and  making  only  a  sufficient  adjustment  to  arrest  hemorrhage 
without  occlusion  of  the  ureteral  orifice,  a  patent  fistula  is  soon  formed. 
If  the  wound  separates,  as  it  is  likely  to  do  if  infection  occurs,  then  there 
may  be  formed  a  shallow  diverticulum  with  the  ureteral  orifice  in  the 
center. 

This  ureteral  opening  may  be  somewhat  constricted,  but  in  no  case 
has  he  had  evidence  of  a  sufficient  constriction  to  produce  a  hydro- 
nephrosis. On  the  other  hand,  if  the  cut  edges  are  very  closely  approxi- 
mated, the  wound  may  unite  and  cause  more  or  less  of  a  constriction, 
as  happened  in  one  of  the  experimental  cases  in  which  a  dilated  ureter 
and  hydronephrosis  resulted. 

By  this  method,  a  tumor  may  be  excised  with  a  sufficiently  wide  mar- 
gin to  insure  its  complete  removal  and  the  ureter  remain  transplanted, 
as  it  were,  in  situ.  This  is  a  much  simpler  method  than  the  transplanta- 
tion of  the  ureter  to  some  other  part  of  the  bladder.  Moreover,  it  has 
the  advantage  of  assuring  the  protection  of  the  ureter  by  its  normal 
covering  and,  when  the  bladder  is  distended,  tends  to  prevent  regurgita- 
tion.   With  the  assurance  that  the  flow  of  urine  will  not  be  obstructed, 
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the  operator  can  concentrate  his  attention  more  directly  on  the  radical 
excision  of  the  growth  than  is  possible  when  the  transplantation  of  the 
ureter  must  be  considered  also. 

In  cases  in  which  a  total  extirpation  of  the  bladder  is  performed,  he 
disposes  of  the  ureters,  as  a  rule,  by  means  of  the  technic  of  Coffey, 
whereby  the  ureters  are  transplanted  into  some  portion  of  the  large 
intestine,  preferably  the  sigmoid  or  the  rectum  as  near  the  bladder  as 
possible.  To  provide  the  ureter  with  a  near  approach  to  the  normal 
protection  of  that  portion  which  passes  through  the  walls  of  the  bladder, 
the  intestine  is  split  to  but  not  through  the  mucous  membrane,  on  which 
the  ureter  is  laid  lengthwise,  the  end  being  passed  within  the  intestine. 
The  walls  of  the  split  intestine  are  then  closed  over  the  ureter.  That  is 
the  way  the  ureter  passes  into  the  bladder,  the  way  the  common  duct 
passes  into  the  duodenum.  It  is  Nature's  method  of  making  a  valve  and, 


Fig.  39.— Excision  of  growth  involving  vesical  end  of  ureter:  line  of  incision. 

as  Coffey  described  it,  it  is  a  "physiologic  transplantation."  When  the 
bladder  or  the  intestine  is  distended,  the  ureter  is  closed  and  regurgita- 
tion is  prevented.  The  operation  in  this  class  of  cases  is  performed  in 
multiple  stages:  first,  the  transplantation  of  one  ureter;  then  the  trans- 
plantation of  the  second  ureter  after  the  patency  and  efficiency  of  the 
first  transplantation  is  assured;  and,  finally,  the  extirpation  of  the 
bladder. 

Trigonitis  in  the  Female.  There  is  a  large  and  common  groups  of  cases, 
in  which  the  symptoms  are  chiefly  those  of  bladder  irritability,  with  a 
clear  urine  and  no  gross  intrinsic  or  extrinsic  pathology  to  explain  them. 
In  these  cases  careful  examination  with  the  cystoscope  wall  reveal  definite 
changes  in  the  trigone  as  the  chief  pathological  feature  and  to  this  group 
of  cases  we  apply  the  term  cystitis  colli  or  trigonitis.  The  onset  is  gener- 
ally insidious,  with  gradually  increasing  frequency  of  urination,  especially 
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by  day,  but  somewhat  also  at  night.  With  this  there  is  usually  no  pain, 
but  at  the  end  of  the  act  of  urination  there  is  generally  a  sensation  of 
incompleteness  and  a  desire  to  pass  more.  The  patient  will  empty  her 
bladder  and  within  two  or  three  minutes  have  an  uncontrollable  desire 
to  urinate  again  which  usually,  if  yielded  to,  accomplishes  nothing  or 
at  most  only  a  few  drops  are  expelled.  There  is  an  almost  constant 
desire  to  urinate  and  many  patients  complain  that  by  day  they  are 
obliged  to  relieve  themselves  as  often  as  every  five  minutes,  voiding 
only  a  few  drops  each  time.  In  the  later  stages  there  may  be  some  pain, 
but  it  is  rarely  very  severe,  and,  occasionally,  there  may  be  a  slight 
terminal  hematuria.  The  treatment  of  these  cases  has  always  been  more 
or  less  unsatisfactory,  although  many  varieties  of  treatment  have  been 
advocated. 

The  latest  treatment  of  this  condition,  as  described  by  Lindeman,54 
consists  of  the  injection  of  quinine  and  urea  hydrochloride  into  the 
bladder  mucosa.  This  treatment  is  based  on  the  well-known  fact  that 
this  drug,  when  injected  into  the  tissues,  especially  in  a  strength  of  over 
1  per  cent,  causes  a  deposit  of  fibrin  and  a  considerable  induration  at 
the  point  of  injection,  which  not  infrequently  remains  for  months. 
Furthermore,  the  outstanding  feature  of  the  cystoscopic  picture  of  this 
disease  is  intense  congestion,  hypertrophy  and  hyperplasia  of  the  sub- 
epithelial bloodvessels  and  the  swollen  mucosa.  Therefore  Lindeman 
deducted  that  if  anything  could  cause  the  destruction  or  at  least  con- 
striction or  compression  and  thereby  reduction  in  size  and  possibly  the 
number  of  these  bloodvessels,  the  disease  would  be  relieved  and  he  felt 
that  the  injection  of  quinine  and  urea  hydrochloride  could  accomplish 
these  objects.  He  uses  a  sterile  2  or  3  per  cent,  solution  of  the  drug  in 
normal  saline  solution  colored  with  methylene  blue  (for  technical  pur- 
poses) and  makes  the  injections  by  means  of  a  very  long  flexible  needle 
which  is  introduced  into  the  bladder  through  the  catheterizing  channel 
of  a  cystoscope.  The  needle  is  inserted  into  the  mucosa  of  the  trigone, 
preferably  near  one  of  the  ureters,  and  a  few  drops  of  the  solution  are 
injected,  producing  a  small,  blue  weal.  The  needle  is  then  inserted  into 
other  areas  of  the  trigone  and  the  process  repeated  until  as  much  of  the 
trigone  as  possible  has  been  injected.  He  states  that  practically  all  of 
the  patients  that  have  had  this  treatment  have  been  greatly  relieved, 
and  many  of  them  required  no  further  treatment.  There  is  one  possible 
danger  of  this  treatment  and  that  is  the  tendency  of  this  drug  to  cause 
necrosis  of  the  tissues  when  injected  under  pressure,  but,  thus  far, 
Lindeman  has  had  no  such  untoward  result,  although  he  realizes  the 
possibility  of  this  outcome. 
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DISORDERS  OF  NUTRITION  AND  METAB- 
OLISM; DISEASES  OF  THE  GLANDS  OF 
INTERNAL  SECRETION;  DISEASES  OF  THE 
BLOOD  AND  SPLEEN. 

By  ELMER  H.  FUNK,  M.D. 

NUTRITION. 

Food  Production.  The  occurrence  of  the  appalling  food  shortage  in 
certain  parts  of  the  world  has  led  thinking  men  to  consider  the  future 
supply  of  those  countries  which  at  present  have  an  abundance.  Increas- 
ing population,  as  in  our  own  country,  means  increased  demand  for  food. 
In  1918,  Sir  William  Crookes1  affirmed  that  England  and  all  civilized 
nations  stood  in  deadly  peril  of  not  having  enough  to  eat.  The  shortage 
has  not  appeared  in  the  expected  time  and  order  because  this  eminent 
scientist  did  not  adequately  take  into  account  the  possibilities  of 
increased  acreage  of  cereal  grains,  greater  productivity,  and  changes 
in  the  food  supply.  There  can  be  no  doubt,  however,  that  it  is  the 
better  part  of  wisdom  to  give  thought  to  this  problem  of  the  future  food 
supply  of  the  United  States,  especially  since  our  recent  experience 
revealed  the  demands  which  other  portions  of  the  world  may  make  upon 
us.  Pearl2  and  Reed3  have  presented  some  interesting  figures.  They 
estimate  that  the  future  maximum  population  of  this  country  will  be 
twice  its  present  population,  i.  e.,  an  average  of  66  persons  per  square 
mile  of  land  area.  This  is  considerably  less  than  Belgium  and  Holland 
with  its  200  per  square  mile.  It  is  estimated  that  at  present  we  produce 
in  the  form  of  human  food  137,163,606,000,000  calories  per  year.  The 
maximum  population  would  require  250,000,000,000,000  calories.  It  is 
evident  that  we  must  increase  our  production  if  the  increasing  population 
is  too  subsist.  Fortunately,  the  agricultural  possibilities  of  this  country 
are  enormous,  and,  with  foresight,  the  danger  of  food  shortage  ought  to 
be  easily  averted.  The  campaign  for  increased  food  production  must  be, 
as  Pearl  states,  concentrated  upon  the  great  staples.  Among  these  wheat 
occupies  the  outstanding  position;  next  to  it  comes  the  hog;  the  dairy 
cow  is  third.  The  wheat  crop,  the  hog  and  the  cow  together  comprise 
our  great  reservoir  of  human  nutrients.  Together  they  produce  62 
per  cent,  of  all  the  protein  and  carbohydrate  used  as  human  food,  69 
per  cent,  of  all  the  fat,  and  65  per  cent,  of  all  the  calories. 

Changes  in  Food  Consumption  in  a  given  locality  may  result  from  neces- 
sity or  from  altered  customs.     Recently  the  latter  has  been  investigated 

1  Editorial,  Journal  of  the  American  Medical  Association,  1920,  lxxv,  940. 

2  "The  Nations'  Food,"  Philadelphia,  1920. 

3  Proc.  Nat.  Acad.  Sc,  1920,  vi,  275. 
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by  the  Home  Economics  Office  of  the  Department  of  Agriculture.4 
A  comparison  was  made  of  the  foodstuffs  purchased  by  500  families  with 
the  amounts  of  the  same  foods  purchased  by  400  families  about  twenty 
years  ago.  The  outcome  shows  that  the  amount  of  meat  in  the  diet  has 
decreased  about  S  per  cent.,  and  grain  products  about  11  per  cent., 
while  dairy  products  have  increased  about  6  per  cent.;  vegetables,  4 
per  cent.,  and  fruits.  S  per  cent.  The  average  amount  of  meat  and  fish 
supplied  in  the  diet  in  the  500  studies  was  about  G  ounces  daily  per  man; 
dairy  products,  10  ounces;  grain  products,  13  ounces;  vegetables,  16; 
fruits,  9;  sugar  and  syrups,  3,  and  fats,  2  ounces.  The  use  of  milk 
increased  up  to  14  ounces  a  day  in  the  period  in  consideration.  This  is 
scarcely  more  than  one-third  quart  a  day;  and  since  the  amount  of  milk 
did  not  increase  in  accordance  with  the  greater  number  of  children  in  the 
families  studied,  the  undervalued  importance  of  milk  in  the  dietary  still 
deserves  to  be  emphasized  to  the  American  public. 

When  the  food  consumption  in  a  given  community  is  reduced  below 
the  minimum  requirement  of  the  body,  both  as  to  quality  and  quantity, 
the  various  food  deficiency  diseases  occur.  These  diseases  are  rampant 
in  Central  and  Eastern  Europe  at  the  present  time,  and  until  the  food 
supply  becomes  adequate  alleviating  measures  are  being  instituted  as 
fast  as  possible.5  Thus,  rickets,  which  was  developing  in  an  alarming 
manner  even  in  breast-fed  infants  in  Vienna,  is  being  staved  off  by 
alotting  to  nursing  mothers  a  daily  ration  of  butter,  50  gm.,  and  raw 
swede  juice,  30  gm.  Osteomalacia,  which  became  common  last  year  in 
both  sexes  and  at  all  ages  and  decimated  especially  the  converts,  has  been 
shown  to  be  probably  due  to  deficiency  of  the  fat-soluble  accessory 
substance.  Scurvy  is  yielding  to  extra  antiscorbutics  in  the  form  of 
swede  juice,  orange-juice,  and  neutralized  lemon-juice.  These  are  only 
palliatives,  but  palliatives  which  are  saving  many  lives  and  helping  to 
tide  over  the  period  of  readjustment  of  the  food  supply. 

When  one  reads  the  sad  story  of  food  shortage  in  Europe,  the  flagrancy 
of  food  waste  in  our  home  institutions  becomes  a  startling  fact.  Irons6 
has  discussed  the  detection  and  prevention  of  food  waste  in  hospitals 
which  might  w^ell  be  applied  to  hotels,  clubs  and  private  homes.  He 
discusses  various  methods  by  which  the  wastage  may  be  overcome. 
How  efficient  such  methods  proved  to  be  is  shown  by  the  fact  that 
in  one  large  military  hospital  the  average  waste  of  edible  food  for  each 
person  daily  was  reduced  in  four  months'  time  from  1.85  ounces  to  0.15 
ounce.  In  a  civil  hospital  of  about  400  beds,  the  total  daily  garbage 
was  reduced  in  a  short  time  from  743  to  357.8  pounds.  This  saving  was 
accomplished  mainly  through  improved  methods  of  handling  and  serving 
food  in  the  wards.  The  hospital  superintendent  will  do  well  to  recall 
that  the  efficiency  or  inefficiency  of  hospital  management  can  be  meas- 
ured oftentimes  at  the  waste  can.  A  system  of  waste  control  includes 
many  things:  the  proper  buying,  preparation  and  distribution  of  food; 
methods  of  separation  of  waste  at  its  source,  so  that  responsibility  for  it 

4  Journal  of  Home  Economics,  1919,  11,  519. 

5  Lancet,  1920,  cxcviii,  1229. 

6  Modern  Hospital,  1920,  xiv,  143. 
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may  be  determined;  and  friendly  competition  between  the  personnel 
of  ward  units  in  the  hospital. 

The  Occurrence  of  Undernutrition  in  Children  of  School  Age  especially, 
has  been  the  subject  of  considerable  study  in  this  country.  The  fre- 
quency of  such  undernutrition  has  become  increasingly  evident  as  the 
result  of  the  widening  application  of  school  medical  inspection  ^  and 
the  development  of  what  is  known  as  nutritional  clinics  for  delicate 
children.  This  innovation  of  Emerson,  of  Boston,  has  spread  with 
amazing  rapidity  throughout  the  country.  Landis7  has  referred  to  these 
clinics,  or  classes,  as  some  prefer  to  call  them,  in  recent  numbers  of 
Progressive  Medicine.  He  points  out  that  the  problem  of  the 
delicate  child  is  essentially  a  medical  one.  To  repeat  his  words 
"  Children  are  delicate  and  undernourished  for  a  variety  of  reasons.  In 
about  60  per  cent,  there  is  some  physical  defect,  such  as  diseased  tonsils, 
adenoids,  carious  teeth  or  some  chronic  ailment.  This  must  be  removed 
before  the  child  is  free  to  gain.  Another  group  is  made  up  of  children 
who  are  chronically  fatigued.  This  may  be  due  to  working  after  school 
hours,  or  in  the  case  of  the  Jewish  children— to  going  from  the  Public 
School  in  the  afternoon  to  a  two-hour  session  of  instruction  in  Hebrew. 
In  another  group  the  child  has  faulty  dietary  habits,  eats  too  fast,  or  is 
irregular.  Finally,  the  food  itself  may  be  at  fault;  either  it  is  insufficient 
or  of  a  poor  quality.  As  a  rule,  two  or  more  of  the  above  factors  are 
present." 

Katharine  Rich,8  who  has  charge  of  the  nutritional  work  in  the 
Chicago  Public  Schools,  reports  the  nutritional  condition  and  mental 
development  of  a  group  of  children  aged  fourteen  applying  for  employ- 
ment certificates.  She  made  the  startling  discovery  that  in  this  group 
of  children,  (1)  53  per  cent,  were  from  7  to  21  per  cent,  below  the 
average.  (2)  These  children,  when  they  were  employed,  could  not 
carry  their  normal  amount  of  work.  (3)  Because  of  this  they  lost  their 
jobs,  became  discouraged  and  gravitated  into  becoming  rolling  stones, 
thus  easily  falling  a  prey  to  vicious  and  criminal  companions.  This 
study  made  it  practically  obvious  that  it  was  to  the  undernourished 
child's  best  interest  to  continue  at  school  and  to  be  placed  in  the  nutri- 
tional classes.  In  a  subsequent  paper  discussing  nutritional  work  in  the 
Public  Schools  Rich9  gives  the  tabulation  of  the  physical  defects  and 
gains  in  weight  in  children  in  five  of  the  public  schools.  She  notes  that 
the  children  under  thirteen  years  of  age  are  controlled  only  by  many 
home  visits  of  a  capable  nutrition  worker.  The  work  in  this  group, 
therefore,  is  highly  expensive.  In  children  over  thirteen  years  of  age, 
control  is  possible  through  direct  presentation  of  the  problem  to  the 
individual  student.  Frequent  home  visits  are  not  necessary  and  the 
work  is  considerably  less  expensive.  Rich  noted  that  the  provision 
of  milk  during  the  school  sessions  is  not  a  necessity.  Many  of  the 
classes  which  had  no  milk  gained  as  well.  With  the  development  of 
the  school  interest,  it  seems  quite  probable  that  fully  as  good  results 

7  Progressive  Medicine,  1920,  iv,  347. 

8  Journal  of  the  American  Medical  Association,  1920,  lxxv,  226. 

9  Ibid.,  1920,  lxxv,  1492. 
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will  be  obtained  without  the  necessity  of  providing  milk  during  the 
school  sessions.  No  rest  periods  were  provided  during  school  hours.  In 
the  home,  however,  rest  periods  and  early  retiring  were  advised.  Of 
course,  the  physical  defects  were  corrected  with  benefit  to  the  nutrition. 

In  many  families  the  nutritional  state  bears  a  direct  relation  to  the 
family  income.  Perhaps  it  might  be  better  stated,  to  depend  upon  the 
wisdom  exercised  in  purchasing  with  a  given  budget.  It  has  recently 
been  calculated  in  Boston10  that  the  lowest  allowance,  assuming  that  it 
was  spent  to  the  very  best  advantage,  on  which  the  well-known  statistical 
family  of  five  could  be  fed  safely  was  placed  at  $11.50  a  week.  At  a 
cost  of  14.7  cents  per  thousand  calories  this  would  allow,  for  an  adult 
man,  3400  calories  per  day,  including  100  gin.  of  protein,  1  gin.  of  calcium, 
2  gin.  of  phosphorus  and  10  gin.  of  iron,  with  an  abundance  of  vitamins. 
A  safer  allowance  is  placed  at  $14,  or  60  cents  for  each  adult  daily. 

Sherman11  has  discussed  the  protein  requirement  and  phosphorus 
REQUIREMENT  of  maintenance  in  man.  The  general  average  of  the  109 
experiments  shows  an  indicated  requirement  of  0.G35  gm.  of  protein  per 
kilogram  of  body  weight,  or  44.4  gm.  for  the  "average  man"  of  70  kg., 
daily.  With  regard  to  the  phosphorus  requirement,  the  data  from  95 
experiments  range  from  a  minimum  of  0.52  to  a  maximum  of  1.20  gm., 
with  an  average  of  0.88  gm.  of  phosphorus  per  70  kg.  of  body  weight 
daily.  In  other  words,  the  phosphorus  requirement  is  about  -%$  to  -^  of 
the  protein  requirement  to  maintain  metabolism  at  a  normal  level.  A 
standard  allowance  of  1  gm.  of  protein  per  kilogram  of  body  weight  per 
day  appears,  therefore,  to  provide  a  margin  of  safety  of  from  50  to  100 
per  cent.,  as  far  as  the  requirements  of  adult  maintenance  are  concerned. 
It  is  plainly  desirable  in  all  cases,  that  grain  products  be  supplemented 
by  milk  products,  and  it  is  clear  that  in  providing  for  needs  of  growing 
children  and  of  pregnant  or  nursing  mothers  the  proportion  of  milk  in 
the  diet  should  be  more  liberal  than  it  need  be  when  only  maintenance  is 
concerned ;  this  both  because  of  the  superior  animo-acid  make-up  of  the 
milk  proteins  and  to  provide  amply  for  the  mineral  elements  and  vita- 
mins as  well. 

The  menace  of  a  too  low  protein  diet  was  pointed  out.  in  these  columns 
last  year.  Michael12  shows  how  the  restriction  of  proteins  with  the 
increasing  of  carbohydrates  in  the  treatment  of  certain  skin  diseases 
might  act  unfavorably  in  persons  who  are  in  the  prediabetic  state. 
He  states  that  to  put  a  prediabetic  patient  on  a  diet  composed  of  large 
amounts  of  carbohydrates  is  tantamount  to  condemning  that  person  to 
diabetes.  Cases  have  been  cited  which  seem  to  justify  this  fear.  To 
prevent  such  an  untoward  occurrence,  Michael  reminds  us  of  the  value 
of  frequent  blood-sugar  estimations  when  the  protein-poor  carbohydrate- 
rich  diet  is  planned  for  a  given  patient. 

During  recent  years  the  study  of  the  food  value  of  nuts  has 
supplied  considerable  data  relative  to  their  dietary  importance.  Soy 
beans  and  peanuts  are  particularly  rich  in  protein  and  fat,  both  of  which 

10  Journal  of  the  American  Medical  Association,  1920,  lxxv,  4S0. 

11  Journal  of  Biological  Chemistry,  1920,  xli,  173. 

12  Archives  of  Dermatology  and  Syphilis,  1920,  ii,  455. 
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Constitute  expensive  elements  of  the  diet.  It  has  been  shown  that  the 
proteins  are  present  in  proper  number,  kind  and  proportion.  Holmes13 
made  a  study  of  the  digestibility  of  soy  beans  and  peanuts,  and  found 
that  the  ease  with  which  this  occurs  adds  to  the  known  nutritive  value 
of  these  two  legumes.  In  fact  the  evidence  seems  to  justify  the  belief 
that  soy  beans  and  peanuts  are  especially  valuable  for  human  food,  as 
compared  with  other  legumes  that  have  been  studied  with  the  same 
thoroughness.  Johns  and  Finks14  have  given  an  added  worth  to  the 
peanut  by  demonstrating  that  bread  made  with  a  mixture  of  25  parts  of 
peanut  flour  and  75  parts  of  wheat  flour  is  superior  to  ordinary  bread  and 
furnishes  adequate  proteins  for  normal  growth  of  experimental  animals. 
The  proteins  of  the  peanut  bread  were  utilized  for  a  gain  almost  twice 
that  occurring  in  the  use  of  ordinary  wheat  bread. 

Osborne  and  Mendel15  made  a  comparative  study  of  the  nutritive 

VALUE  OF  THE  PROTEINS  OF  BARLEY,  OAT,  RYE,  AND  WHEAT.  The  experi- 
ments were  conducted  in  such  a  manner  that  these  cereals  furnished  the 
sole  sources  of  protein  for  growth.  They  came  to  the  conclusion  that 
they  were  essentially  equivalent.  However,  it  should  be  recalled  that 
there  may  be  a  discrepancy  in  certain  essential  dietary  components, 
notably  specific  inorganic  elements  and  fat-soluble  vitamin.  However 
equal  the  cereals  may  be  from  the  standpoint  of  comparative  protein 
values,  the}'  need  a  supplement.  In  this  role  no  product  surpasses  milk. 
But  the  day  of  "invidious  distinctions"  between  cereals,  from  the 
physiologic  standpoint,  is  past.16 

Holmes  and  Deuel17  called  attention  to  the  dietetic  value  of  the 
avocado,  OR  alligator  pear,  the  high  fat  content  of  which  (20  per  cent.) 
was  shown  by  Condit  and  Jaffa  in  1915.  Its  increasing  cultivation  in 
Florida  and  California  will  render  it  more  valuable  and  less  expensive. 
It  is  stated  that  avocado  fat  is  easily  utilized  when  as  much  as  4^  oz. 
a  day  are  consumed.  The  use  of  the  avocado  pear  will  therefore  allow 
of  an  enrichment  of  the  dietary  with  a  palatable  source  of  fat  perhaps  in 
the  same  way  in  which  ordinarily  cream  is  ordered  for  its  fat  content. 

The  pirquet  system  of  nutrition  has  been  referred  to  in  the 
literature  of  the  past  year  by  Faber18  and  Spivak.19  The  system  is  being 
widely  discussed  in  Central  Europe  where  people  are  being  fed  accord- 
ingly. Spivak  states  that  it  is  used  in  the  soup  kitchens  which  have  been 
established  under  the  Polish  Relief  Association  which  prepared  food 
daily  for  288  dining  rooms  in  which  165,000  children  receive  one  meal 
daily.  Spivak  describes  the  system  as  follows :  The  unit  of  nutrition 
has  heretofore  been  the  calory,  von  Pirquet  believes  that  the  calory  is 
not  a  definite  value,  and  he  has  adopted  as  a  standard  for  all  articles  of 
food  the  physiologic  or  metabolic  value  of  human  milk.  This,  repre- 
senting 667  small  calories,  has  been  named  by  Pirquet  "  nem  "  (Nahrungs- 

13  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  798. 

14  Journal  of  Biological  Chemistry,  1920,  xlii,  569. 

15  Ibid.,  1920,  xlii,  275. 

16  Journal  of  the  American  Medical  Association,  1920,  lxxv,  480. 

17  Journal  of  Biological  Chemistry,  1920,  xli,  227. 

18  American  Journal  of  Diseases  of  Children,  1920,  xix,  478. 

19  Journal  of  the  American  Medical  Association,  1920,  lxxv,  332. 
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Einheit-Menge  or  Nutritionis  Elementum).  To  this  the  metric  system 
is  applied  giving  the  words  dekanem  as  the  nutritional  value  of  10  gm. 
of  milk;  hektonem,  LOO  gm.;  kilonem,  1000  gm.  and  tonnenem,  1000kg. 

Pirquet  reasoned  that  milk  is  best  adapted  for  a  standard  value  of  nutri- 
tion because  it  contains  all  the  ingredients— protein,  fat,  carbohydrate, 
water  and  salt.  It  is  the  only  nourishment  that  the  human  body 
receives  during  the  first  year  of  life,  and  it  is  well  adapted  to  support 
the  life  of  the  adult. 

He  has  divided  all  articles  of  food  into  eight  groups.  Thus,  sugar, 
containing  in  1  gm.  six  times  the  value  of  1  gm.  of  milk,  is  equal  to  0 
nems.  Suppose  that  a  nursing  infant  needs  000  c.c.  of  human  milk  per 
day  and  must  be  fed  artificially.  The  nem  value  of  human  milk  and 
cow's  milk  is  about  the  same.  However,  the  child  fares  better  on  cow's 
milk  when  it  is  diluted— one-half  milk  and  one-half  water— thus  reducing 
the  nutritional  value  by  one-half.  We  are  therefore  obliged  to  add  to 
the  milk  enough  nourishment  to  make  up  the  nem  value  either  by  adding 
fat  or  sugar.  We  add  to  the  milk  100  gm.  of  water,  which  has  no  nutri- 
tional value;  but  since  1  gm.  of  sugar  is  equal  to  6  nems,  we  add  to  the 
100  c.c.  of  water  17  gm.  of  sugar;  this  solution  is  equal  in  nem  value  to 
100  c.c.  of  milk.  Hence,  a  child  taking  300  c.c.  of  milk  and  300  c.c.  of  a 
17  per  cent,  solution  of  sugar  per  day  receives  the  same  nutritional  value 
as  if  it  were  taking  600  c.c.  of  milk.  Suppose  we  wish  to  give  the  child 
a  combination  of  other  articles  of  food  instead  of  sugar:  The  nem 
values  of  such  articles  are:  1  gm.  of  food,  12  nems;  1  gm.  value  of  cereal, 

5  nems.  Our  aim  should  be  to  prepare  a  dish  which  has  the  same  value 
as  milk.  One  hundred  and  thirty  grams  of  milk  have  the  value  of  130 
nems;  8  gm.  of  cereal  at  5  nems  equal  40  nems,  and  5  gm.  of  sugar  at 

6  nems  equal  30  nems.  This  mixture  is  cooked  down  to  100  gm.  The 
nem  value  of  the  porridge  is  130  plus  70,  or  200  nems,  or  twice  as  great 
as  that  of  milk;  that  is,  1  gm.  of  the  porridge  equals  2  nems.  Such  a 
food  Pirquet  names  double  nourishment.  Pirquet  does  not  consider 
fat  an  essential,  and  it  can  be  safely  eliminated  by  substituting  an  equal 
value  of  starch.  Not  so,  however,  with  the  proteins.  The  minimum 
requirement  is  10  per  cent,  of  the  daily  ration.  He  derives  this  per- 
centage in  the  following  manner:  One  hundred  grams  of  human  milk 
equal  100  nems  or  1  hektonem,  which  contain  1.7  gm.  of  protein,  equal 
to  10  nems  or  1  dekanem;  in  other  words,  human  milk  contains  10  per 
cent,  of  nem  values  of  protein.  Since  milk  with  its  10  per  cent,  of  pro- 
tein is  able  to  develop  the  human  body  during  the  first  year  of  life,  it 
can  do  likewise  for  the  adult.  For  instance,  40  gm.  of  lean  meat  con- 
tain 100  nems  or  1  hektonem,  but  its  protein  value  is  not  that  of  100 
nems  of  milk,  which  equals  only  10  nems,  but  is  six  times  as  much,  GO 
nems  or  6  dekanems.  Another  example:  Forty  grams  of  egg  equal  100 
nems  (in  round  numbers).  The  protein  nem  value  is  three  times  that  of 
milk,  or  30  nems.  Eighty  grams  of  potato  equal  100  nems.  Potatoes 
contain  only  one-half  the  nem  value  of  milk,  or  5  nems.  Pirquet  is  in 
accord  with  Chittenden  and  postulates  that  the  daily  rations  should 
contain  a  minimum  of  10  per  cent,  up  to  a  maximum  of  20  per  cent,  of 
proteins  per  day. 
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Finally,  Pirquet's  system  of  nutrition  depends  upon  a  calculation  of 
the  number  of  nems  necessary  on  the  basis  of  the  surface  area  of  the 
intestines.  It  will  be  recalled,  as  Spivak  points  out,  that  Rubner 
calculates  the  amount  of  nourishment  (in  calories)  according  to  the 
surface  of  the  body.  Pirquet  found  that  the  surface  of  the  intestine 
can  be  substituted  for  that  of  the  surface  of  the  body.  He  has  further 
found  that  the  surface  of  the  intestine  equals  the  square  of  the  sitting 
length  of  the  body  (measuring  from  the  crown  of  the  head  to  the  coccyx). 
The  sitting  length  is  named  Si.  Pirquet  looks  on  the  intestine  as  the 
surface  on  which  the  whole  of  the  food  is  spread  out  and  finds  that  each 
square  centimeter  is  fed  by  one  nem.  It  therefore  follows  that  the 
amount  of  nems  necessary  for  the  nourishment  of  any  individual  can  be 
found  by  squaring  the  sitting  length  of  the  body.  The  square  of  the 
sitting  length  Pirquet  named  Siqua.  For  instance  the  maximum  daily 
nourishment  for  a  nursing  child  whose  sitting  length  (Si)  is  40  cm.  is 
equal  to  402  (Siqua)  or  1600  nems.  An  adult  whose  sitting  length  is  90 
cm.  should  receive  daily  902  (Siqua)  or  8100  nems,  or  the  nutritive  value 
equal  to  8.1  liters  of  milk. 

From  the  foregoing  it  is  evident  that  the  amount  of  nourishment  for 
all  persons  is  prescribed  in  accordance  with  the  simple  method  of  taking 
the  sitting  length  measurement  and  multiplying  it  by  itself,  which  gives 
the  number  of  nems  per  day.  It  is  noteworthy  that  when  the  daily 
nem  values  are  compared  with  the  caloric  values  they  are  found  to  be 
about  identical.  Spivak  states  that  those  who  have  worked  with  the 
system  have  found  it  simple  and  practical  and  that  many  returned  to 
the  United  States  as  ardent  advocates  of  its  use. 

Calcium  Metabolism.  The  importance  of  calcium  in  metabolism  is 
appreciated  when  we  recall  that  this  element  constitutes  about  one- 
fiftieth  of  the  body  weight,  is  an  important  constituent  of  the  bones, 
takes  part  in  the  coagulation  of  the  blood,  is  a  factor  in  maintaining  the 
tonicity  of  the  body  fluids  and  assists  in  the  maintenance  of  normal 
nervous  irritability.  The  constancy  of  the  concentration  of  calcium  in 
the  serum  of  normal  adults  has  been  demonstrated  recently  by  Kramer 
and  Rowland.20  Small  deviations  are  to  be  regarded  as  diagnostic  of 
disorder.  The  normal  value  are  riven  as  9  to  10  mg.  per  100  c.c.  of 
blood-serum.  In  tetany  there  may  be  a  decrease,  as  previously  pointed 
out  by  Howland  and  Marriott,  of  more  than  50  per  cent. 

Stheeman  and  Arntzenius21  believe  that  there  are  a  large  number  of 
pathologic  conditions  having  as  a  common  feature  an  inadequate  cal- 
cium reserve.  This  calcijyriva  stigma,  as  they  call  it,  is  the  underlying 
cause  responsible  for  spasmophilia,  universal  asthenia  and  allied  condi- 
tions. The  findings  in  the  blood-serum  of  35  sick  children  and  in  a 
number  of  healthy  children  and  a  few  sick  and  healthy  adults  are 
tabulated.  In  the  58  healthy  children  the  calcium-content  was  con- 
stantly between  12  and  13  mg.  per  100  c.c.  of  serum.  In  the  others  it 
ranged  from  8.25  to  17  mg.     The  age  does  not  seem  to  influence  the 

20  Journal  of  Biological  Chemistry,  xliii,  35,  1920. 

21  Nederlandsch  Tijdschrift  v.  Geneeskunde,  1920,  i,  1030,  abst.,  Journal  of  the 
American  Medical  Association,  1920,  lxxv,  72. 
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calcium-content,  but  an  extremely  low  figure  was  found  in  the  pre- 
rachitic  condition,  with  intestinal  infantilism,  neuroses  of  the  vegetative 

nervous  system,  universal  asthenia,  and  tuberculosis.  The  severity  of 
the  pathologic  condition  was  reflected  in  the  lowness  of  the  ealeinni- 
content,  and  the  figure  rose  as  the  general  condition  improved.  A 
fnrt her  proof  of  his  theory  is  the  prompt  benefit  in  all  these  pathologic 
conditions  when  treatment  aiming  to  promote  retention  of  calcium, 
namely,  with  cod-liver  oil  and  phosphorus,  was  systematically  given. 
To  estimate  the  improvement,  he  does  not  trust  to  personal  impressions 
l>nt  measures  it  with  precision  by  testing  the  sensitiveness  of  the  peri- 
pheral nerves  to  the  galvanic  current.  This  has  confirmed  that  the  Erb 
sign  is  nearly  always  positive,  with  a  low  calcium-content,  and  is  never 
positive  with  a  high  content  (aside  from  rachitis).  Also  that  the  Erb 
sign  is  most  pronounced,  the  greater  the  deficit  in  calcium,  and  that  as 
the  Erb  sign  becomes  less  pronounced,  the  calcium-content  is  also  found 
to  be  increasing.  It  seems  thus  beyond  question,  he  concludes  that  the 
cause  is  a  local  calciprivic  condition  of  the  nerve  tissue,  at  least  in  the 
peripheral  neuron,  as  a  part  of  a  general  deficit  of  calcium  in  the  tissues. 

Holt,  Courtney  and  Eales22  have  made  studies  of  the  calcium  metab- 
olism of  infants.  They  found  the  average  absorption  of  calcium  oxid 
by  healthy  infants  taking  modifications  of  cow's  milk  was  0.09  gm.  per 
kilogram  of  body  weight.  Since  the  average  absorption  of  calcium 
oxide  by  breast-fed  infants  was  about  0.06  gm.  per  kilogram,  it  may  be 
assumed  that  0.06  gm.  per  kilogram  is  the  minimum  normal  absorption 
by  infants  taking  modifications  of  cowT's  milk.  The  excretion  and  the 
absorption  of  calcium  were,  in  general,  dependent  on  the  amount  of 
calcium  intake,  from  35  to  55  per  cent,  of  the  intake  being  absorbed. 
The  calcium  absorption  was  much  lower  when  diarrhea  was  present. 
Diarrhea  causes  an  increased  excretion  of  calcium,  and  a  corresponding 
decrease  in  soap  excretion.  Calcium  absorption  is  reduced  in  rachitic 
infants.  There  was  an  increase  in  the  absorption  of  calcium  in  infants 
with  rickets  who  received  cod-liver  oil.  The  therapeutic  benefit  may 
result  from  this  factor.  In  the  later  report  of  these  observers  the  calcium 
metabolism  of  older  children  taking  a  mixed  diet  was  studied. 

Both  healthy  and  rachitic  children  were  the  subjects  of  this  study. 
With  children  taking  a  mixed  diet,  the  absorption  of  calcium  per  kilo- 
gram was  lower  than  that  of  infants  taking  modifications  of  cow's  milk, 
averaging  when  the  intake  was  adequate,  0.055  gm.  of  calcium  oxide  per 
kilogram.  An  intake  of  at  least  0.09  gm.  of  calcium  oxide  per  kilogram 
is  necessary  to  insure  a  good  absorption  by  children  taking  a  mixed  diet. 
The  best  absorption  of  calcium  oxide  occurred  when  the  intake  of  fat 
exceeded  3.0  gm.  per  kilogram,  and  when,  at  the  same  time,  for  every 
gram  of  fat  there  was  in  the  diet  from  0.03  to  0.05  gm.  of  calcium  oxide. 
When  calcium,  in  the  form  of  chalk  mixture  (calcium  carbonate),  were 
added  to  the  diet,  there  was  a  greatly  increased  absorption  of  calcium. 
When  calcium  was  added  as  calcium  acetate  or  as  calcium  phosphate  the 
absorption  was  not  increased.     The  excretion  of  calcium  was  not  so 

22  American  Journal  of  Diseases  of  Children,  1920,  xix,  97  and  201. 
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closely  related  to  the  intake  of  calcium  as  in  the  case  of  infants  taking 
modifications  of  cow's  milk,  and  was  not  at  all  related  to  the  fat  intake. 
The  calcium  absorption  of  children  with  active  rickets  was  lower  than 
that  of  normal  children,  even  though  the  calcium  intake  was  ample. 
The  calcium  excretion  in  the  stools  was  somewhat  higher  than  the 
average  excretion  in  the  stools  of  normal  children.  During  recovery 
from  rickets,  the  absorption  of  calcium  was  higher  than  the  average  for 
normal  children.  This  improvement  accompanied  the  taking  of  cod- 
liver  oil  or  additional  butter  with  a  diet  containing  an  ample  amount  of 
calcium.  The  calcium  excretion  in  the  stools  of  children  recovering 
from  rickets  was  lower  than  in  the  stools  of  normal  children.  Cod-liver 
oil  increased  the  absorption  of  calcium,  except  in  cases  in  which  the  intake 
of  calcium  or  of  fat  was  very  low.  The  substitution  of  vegetable  fats 
for  milk  fat  did  not  affect  the  calcium  metabolism  of  children  taking  a 
mixed  diet. 

Clark23  found  in  animals  that  the  feeding  of  the  calcium  rich  diet  had 
no  effect  on  the  calcium-content  of  the  blood.  Dennis  and  Minot24 
likewise  state  that  it  is  difficult,  if  not  impossible,  to  enrich  human  blood 
by  forced  calcium  feeding.  The  administration  of  90  grains  of  calcium 
lactate  daily  for  five  days  failed  to  alter  the  plasma  content.  Rose25 
studied  the  utilization  of  the  calcium  contained  in  carrots.  He  con- 
ducted two  series  of  experiments  on  4  healthy  young  women  and  found 
that  it  was  possible  to  meet  the  requirement  of  the  adult  human  organ- 
ism for  calcium  largely,  if  not  wholly,  from  carrots.  In  1  subject 
there  was  the  same  calcium  retention  on  a  diet  which  consisted  of 
approximately  55  per  cent,  of  calcium  from  carrots  as  occurred  when  70 
per  cent,  of  the  calcium  was  derived  from  milk.  When  a  shortage  of 
milk  occurs,  the  calcium  problem  in  nutrition  becomes  important.  It 
has  been  customary  to  recommend  the  adding  of  green  vegetables.  The 
studies  of  Rose  would  indicate  the  valuable  part  which  carrots  might 
play  in  substituting  them  for  milk,  when  this  "calcium  food"  is  not 
available. 

Nutritional  Edema.  There  is  a  type  of  edema  which  is  apparently  the 
result  of  food  deficiency.  During,  and  since,  the  war,  it  has  been  called 
war  edema.  It  was  known  long  before  the  present  war  and  under  a 
variety  of  names,  e.  g.,  to  quote  Maver:26  prison  dropsy,  hunger,  swell- 
ing, epidemic  dropsy,  edema  from  inadequate  food,  deficiency  edema, 
edema  without  albuminuria,  and  many  similar  terms  have  been  used. 
In  civil  practice  previous  to  the  war,  essential,  idiopathic  or  primary 
edema,  salt  edema  in  children,  alimentary  dropsy,  anemic  dropsy  and 
edema  following  gastro-enteritis  were  some  of  the  more  common  terms 
employed.  Maver  gives  a  resume  of  the  recent  reports  on  war  edema 
from  the  time  of  first  record  by  Strauss,  in  1915,  of  the  outbreak  in 
Poland  and  Galicia.  He  states  that  the  final  conclusions  reached  by 
those  who  have  studied  war  dropsy  are  in  extremely  close  accord.  The 
condition  seems  not  to  be  a  typical  "deficiency  disease"  in  the  sense  of 

23  Journal  of  Biological  Chemistry,  xliii,  89,  1920. 

»  Ibid.,  1920,  xli,  357.  M  Ibid.,  1920,  xli,  349. 

26  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  394 
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being  the  result  of  a  deficiency  in  one  or  more  specific  unknown  con- 
st it  units  (vitamins)  in  the  diet.  In  a  broader  sense  it  is,  however,  a 
deficiency  disease,  and  is  the  result  of  a  protracted  existence  on  a  diet 
deficient  in  total  calorics,  especially  in  protein.  Undoubtedly,  a  high 
fluid  intake,  and  possibly  a  high  salt  intake,  are  important  accessory 
features.  Hard  work  and  exposure  to  cold  are  factors  simply  in  that 
they  increase  the  caloric  deficiency  of  the  food  supplied.  The  experi- 
mental work  agrees  perfectly  with  the  clinical  evidence  in  establishing 
that  a  combination  of  low  calories,  low  protein  and  excessive  fluid  intake 
will  lead  to  a  marked  dropsy  corresponding  to  war  dropsy  in  all  respects. 
The  importance  of  specific  vitamins  seems  to  be  excluded  by  these 
experiments. 

Mayer  discusses  the  clinical  manifestations  as  recorded  by  various 
observers.  The  Polish  cases  were  characterized  by  edema,  debility, 
muscular  weakness,  intestinal  disorders,  mental  depression,  dimness  of 
vision,  disappearance  of  sexual  impulses,  and  alterations  in  the  blood 
and  mine.  With  the  disappearance  of  the  edema,  the  wasting  was 
evident,  the  patients  sometimes  being  reduced  to  mere  skin  and  bones. 
Maase  and  Zondek  state  that  there  were  no  premonitory  symptoms, 
until  marked  edema  suddenly  developed,  especially  in  the  lower  limbs, 
with  anemia  and  frequent  diarrhea.  Among  French  prisoners,  there 
was  great  emaciation,  the  loss  of  weight  being  frequently  40  per  cent, 
of  the  initial  weight,  anemia,  general  edema,  muscular  weakness  and 
nervous  exhaustion :  Falta  states  that  prostration,  apathy  and  weakness 
were  almost  constant;  a  feeling  of  heaviness  in  the  legs,  and  diminished 
reflexes  were  found,  but  no  typical  polyneuritic  symptoms  occurred. 
The  nutritional  value  of  the  food  was  still  further  diminished  by  diarrhea 
and  dysentery,  which  were  frequently  associated  early  in  the  develop- 
ment of  the  disease.  The  edema  wras  generally  located  in  the  feet  and 
legs,  occasionally  in  the  thighs  and  trunk.  In  more  than  one-half  the 
cases  there  was  some  degree  of  facial  swelling;  in  one-sixth,  the  hands 
were  swollen,  and  in  one-ninth  ascites  was  present.  The  face  and 
scrotum  were  often  affected,  and,  in  a  number  of  cases,  ascites  and 
hydrothorax  occurred.  Its  features  were  remarkably  uniform:  the 
edema  resembled  that  of  renal  disease  and  in  mild  cases  was  confined 
to  the  lower  limbs;  but  in  severe  cases  it  wras  universal  and  caused 
considerable  limitation  of  movement,  sometimes  interfering  with  the 
opening  of  the  eyes.  The  edematous  tissue  was  soft  and  elastic;  the 
skin  and  puncture  fluids  were  pale.  In  some  cases  the  edema  came  on 
gradually,  but  after  severe  physical  exertion,  more  rapidly.  Following 
the  disappearance  of  the  dropsy,  relapses  were  prone  to  occur,  especially 
if  there  was  any  return  to  hard  work  or  unsuitable  food.  The  edema 
sometimes  led  to  bursting  of  the  skin  with  serous  exudation,  or  so  stretch- 
ed the  skin  that  pink  scars  like  striae  gravidarum  resulted  from  it.  The 
swollen  extremities  felt  cold,  and  wTere  painful  when  touched.  Beyer- 
niann  states  that  12  cases  among  the  insane  suggested  scurvy  or  purpura 
except  for  the  remarkably  slow  pulse  and  the  absence  of  changes  in  the 
gums.  On  the  addition  of  fresh  vegetables  to  the  ordinary  diet,  condi- 
tions returned  to  normal. 
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Maver  states  that  the  urine  is  usually  pale,  like  water,  alkaline,  and 
contains  neither  sugar  nor  albumin.  The  amount  of  urine  passed 
varied  greatly  in  different  cases,  but  on  the  whole  was  increased,  some- 
times reaching  60  ounces  and  over  when  the  swelling  was  disappearing. 
As  soon  as  the  patient  was  put  to  bed,  a  marked  diuresis  began,  and 
during  the  stage  of  recovery  the  amount  of  urine  passed  daily  was  from 

3  to  4  liters.  High  residual  nitrogen  and  ammonium  values  were  found 
in  the  urine,  blood  and  body  fluids.  Falta  found  polyuria  and  frequency 
of  micturition:  the  urine  being  clear,  of  low  specific  gravity,  and  free 
from  albumin  and  formed  elements,  except  a  few  hyaline  casts.  Tonin 
comments  on  the  odd  fact  that  polyuria  constantly  accompanied  the 
hunger  edema  in  ex-prisoners  of  war  seen  at  the  hospital.  As  noted  by 
others,  this  polyuria  usually  began  when  the  patients  were  at  rest  in 
bed. 

Maver  quotes  Jensen's  study  of  the  blood  which  showed  from  1.5  to 

4  million  red  corpuscles  with  a  color  index  greater  than  one,  usually  with 
a  leukopenia,  in  60  per  cent,  of  the  cases  there  being  less  than  5000, 
with  a  relative  lymphocytosis  (from  30  to  55  per  cent.) .  The  coagulation 
time  was  usually  shortened,  and  the  blood  proteins  were  nearly  always 
decreased,  generally  being  from  4  to  6.4  per  cent,  (normal  is  from  6.5  to 
8.5  per  cent.),  that  is,  there  was  a  hydremia  with  hypo-albuminosis. 
The  freezing-point  was  normal,  the  residual  nitrogen  normal  or  low,  uric 
acid  normal,  and  sugar  and  calcium  usually  low,  chlorine  usually 
approaching  the  upper  normal  figures,  although  it  was  occasionally  low. 
Chemical  examination  of  the  blood  and  urine  (Knack  and  Neumann) 
revealed  a  diminution  in  lipoids  and  in  the  organic  phosphorus  content 
of  the  blood.  The  depletion  of  the  tissues  in  nutritive  reserve  in  war 
dropsy  is  shown  by  Falta 's  statement  that  when  absolute  fasting  is 
studied  in  these  cases  there  are  only  from  2  to  3  gm.  of  nitrogen  elminated 
per  day,  as  against  10  to  12  gm.  of  nitrogen  excretion  during  the  fasting 
of  normal  persons. 

There  were  no  cardiac  symptoms  reported  by  Maase  and  Zondek, 
but  other  observers  found  a  condition  suggestive  of  a  cardiac  lesion, 
with  failing  compensation.  Falta  states  that  the  slow  pulse,  from  35  to 
40  a  minute,  characteristic  of  war  edema,  is  best  marked  in  males. 
Schiff  reports  a  somewhat  higher  pulse-rate  of  from  42  to  56.  Hemera- 
lopia  frequently  preceded  the  development  of  the  edema.  In  severe 
cases,  corneal  ulcer  and  xerosis  of  the  conjunctivae  were  troublesome. 
Ophthalmologists  describe  these  eye  changes  as  the  result  of  debility 
and  poor  nourishment.  Nyctalopia,  or  night  blindness,  is  common  in 
the  spring  and  fall  as  a  symptom  of  debility.  Night  blindness  seldom 
occurs  as  a  functional  disorder  except  in  cases  of  general  debility, 
starvation  or  scurvy.  Maynard  discussed  20  cases  of  increased  intra- 
ocular tension  found  in  the  course  of  epidemic  dropsy.  There  was 
dimness  of  vision,  the  cornea  was  a  little  steamy,  and  the  pupils  were 
small  or  moderately  dilated.  The  tension  of  the  eyeball  was  distinctly 
increased.  Halos,  generally  rainbow-like,  were  complained  of  at  one 
time  or  another  during  the  attack  of  dropsy. 
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Nixon27  gives  a  succinct  account  of  war  edema,  and  the  treatment  he 
outlines  is  the  same  as  that  laid  down  by  most  students  of  the  disease. 
The  prognosis,  in  uncomplicated  cases,  is  good,  provided,  that  treatment 
in  the  form  of  improved  diet  can  he  given.  The  prospect  of  recovery  is 
lust  in  young  subjects,  in  those  who  come  earliest  under  treatment, 
and  in  those  free  from  any  other  disease;  the  mortality  is  greater  in  men 
than  in  women.  Uncomplicated  cases  begin  to  recover  within  forty- 
eight  hours  if  kept  warm  in  bed  with  an  increased  diet,  but  relapses  are 
common  when  the  patient  first  exerts  himself.  It  may  be  weeks  before 
the  patient  can  get  up  without  some  slight  return  of  the  edema.  The 
cure  of  famine  dropsy  is  simple.  Rest  in  bed,  warmth,  and  a  diet  rich 
in  carbohydrates  appear  to  cure  most  cases  in  a  short  time.  The  latest 
researches  prove,  however,  that  an  adequate  protein  content  is  no  less 
essential  to  the  dietary  than  an  adequate  supply  of  calories.  The  diet 
at  first  must  be  light,  easily  digested,  and  given  in  small  quantities,  as 
in  any  case  of  starvation.  The  amount  of  liquid  and  of  common  salt 
should  be  limited.  Attention  must  be  paid  to  any  other  disease  which 
is  present.  Relapses  of  diarrhea  are  in  particular  apt  to  be  troublesome. 
The  simplest  and  most  compact  remedy  for  famine  dropsy  is  cod-liver 
oil. 

Mann,  Helm  and  Brown28  describe  an  edema  disease  in  Haiti  which 
has  some  points  in  common  with  nutritional  edema  but  the  Haitian 
dropsy  is  apparently  more  rapid  in  development,  the  mortality  rate  is 
greater,  and  a  change  in  diet  and  environment  has  not  been  observed 
to  have  any  marked  effect  as  a  curative.  The  clinical  manifestations 
simulate  beri-beri,  but  no  paralysis  of  the  extremities  has  been  noted, 
and  the  rate  of  the  heart  beat  is  slower  than  in  beri-beri.  These 
observers  have  studied  about  3000  cases,  with  200  necropsies.  The 
disease  has  existed  in  Haiti  for  many  years.  It  is  an  acute  or  subacute 
condition  of  at  present  undetermined  causation,  characterized  by  the 
cardinal  symptoms  of  edema,  emaciation,  weakness,  diarrhea,  sub- 
normal temperature  and  a  slow  pulse-rate.  These  symptoms,  one  or 
more  of  which  may  be  absent,  exist  in  varying  proportion.  The  dropsi- 
cal condition  may  appear  and  disappear  at  irregular  intervals.  In  the 
first  several  hundred  cases  studied,  this  disease  was  limited  to  the  males, 
and  of  a  consequence,  the  females  were  considered  immune  until  quite 
recently,  when  three  females  contracted  the  disease  practically  simul- 
taneously. The  necropsy  findings  in  the  typical  wet  cases  showed  edema 
of  all  the  tissues,  with  hydrothorax,  hydropericardium  and  hydroperi- 
toneum.  Other  cases,  those  having  emaciation  as  the  most  prominent 
feature,  with  little  or  no  edema,  are  characteristically  dry.  The  spleen 
is  of  normal  size,  or  may  be  shrunken,  with  a  wrinkled  capsule,  and 
presents  considerable  resistance  to  the  knife.  A  slight,  to  moderates, 
amount  of  cirrhosis  of  the  liver  is  generally  found.  The  lungs  are 
usually  congested;  many  show  a  patch  of  bronchopneumonia.  The 
heart  is  constantly  found  of  normal  size;  the  heart  valves  were  normal 
in  all  necropsies  but  one,  in  which  mitral  vegetations  were  present. 

27  Bristol  Medicochirurgical  Journal,  September,  1920.     Lancet,  1920,  excix,  908. 

28  Journal  of  the  American  Medical  Association,  1920,  lxxv,  1416. 
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The  kidneys  are  normal,  grossly.  Ulcerative  colitis  was  found  in  three, 
in  others  a  catarrhal  condition,  clearly  insufficient  to  cause  death.  Since 
Mann  and  his  co-workers  give  but  a  preliminary  report  in  Haitian 
dropsy,  their  further  studies  will  be  awaited  with  interest. 

The  Vitamins.  As  Mitchell29  points  out,  the  vitamin  requirements 
of  animals  have  been  investigated  along  two  distinct  lines;  i.  e.,  (1) 
through  a  study  of  the  nutritive  deficiencies  of  rations  containing  only 
known  chemical  compounds,  and  (2)  through  a  study  of  the  prevention 
and  cure  of  certain  diseases  definitely  referable  to  faulty  diet.  By  the 
first  line  of  investigation,  it  has  been  repeatedly  demonstrated  that, 
besides  the  well-known  constituents  of  plant  and  animal  tissues,  the 
higher  mammals  require  for  the  maintenance  of  health,  and  even  of  life, 
and  for  the  production  of  normal  growth  small  amounts  of  substances 
of  unknown  composition,  more  or  less  widely  distributed  throughout 
natural  food  products.  At  least  two  such  substances  are  required.  One 
is  associated  with  certain  animal  fats  and  fresh  leafy  vegetables  especially 
and  variously  referred  to  as  the  fat-soluble  vitamin  or  growth  promoting 
substance,  or  as  fat-soluble  A.  The  other  growth-promoting  substance 
is  never  associated  with  fats,  but  is  especially  rich  in  the  glandular  tissues 
of  animals,  hens'  eggs,  the  embryos  of  seeds,  and  the  leaves  of  plants. 
It  is  spoken  of  as  the  water-soluble  growth-promoting  vitamin  or  as 
water-soluble  B. 

By  the  second  line  of  investigation  it  has  been  shown  with  reasonable 
certainty  that  there  are  at  least  two  diseases  referable  to  faulty  diet, 
the  cause  of  which,  in  each  case,  is  a  deficiency  in  the  diet  of  an  unknown 
substance  associated  with  natural  food  products.  These  two  diseases, 
beri-beri  and  scurvy  in  man  (or  polyneuritis  in  pigeons  and  scurvy  in 
guinea-pigs),  are  "deficiency  diseases"  in  the  sense  that  they  may  result 
when  an  animal  subsists  on  food  containing  all  the  known  and  well 
recognized  constituents  of  a  complete  diet,  and  may  be  cured,  except  for 
serious  organic  lesions,  by  adding  to  such  a  diet  small  amounts  of 
extracts  of  certain  natural  food  products.  The  unknown  substances 
involved  in  the  production  of  these  two  deficiency  diseases  have  been 
called  the  antineuritic  vitamin  and  the  antiscorbutic  vitamin,  respec- 
tively, and  their  distribution  in  plant  and  animal  tissues,  their  solubili- 
ties, and  chemical  properties  have  been  the  subject  of  a  large  amount  of 
research. 

Fat-soluble  Vitamin.  Steenbock  and  Boutwell,30  in  a  study  of  the 
comparative  nutritive  value  of  white  and  yellow  maizes,  found  a  rela- 
tionship between  the  occurrence  of  yellow  pigment  and  the  fat-soluble 
A.  The  occurrence  of  yellow  pigment  and  the  growth-promoting 
property  attributed  to  the  presence  of  the  fat-soluble  vitamin  seem  to 
be  intimately  associated  in  the  maize  kernel.  Yellow  maize  contains 
enough  of  the  fat-soluble  vitamin  to  allow  growth  at  the  normal  rate  to 
take  place  in  the  rat;  reproduction  was  possible,  but  usually  was  a  failure; 
maintenance  without  premature  signs  of  senility  was  also  observed. 
White  maize  does  not  contain  any  demonstrable  amounts  of  the  fat- 

29  Journal  of  Biological  Chemistry,  1919,  xl,  399. 

30  Ibid.,  1920,  xli,  81. 
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soluble  vitamin.  In  attempts  to  have  it  serve  as  the  source  of  fat- 
soluble  vitamin  it  seldom  allows  rats  to  remain  alive  longer  than  three 
months.  Red  maize  with  a  white  endosperm  free  from  yellow  pigment 
gave  the  same  results  as  white  maize;  red  maize  with  a  yellow  endosperm 
gave  results  though  not  of  the  same  degree,  yet  approximately  that  of 
yellow  maize.  A  variegated  maize  of  red,  yellow,  white  and  blue  effects 
due  to  variation  in  color  distribution  in  different  kernels  between  peri- 
ear]),  aleurone  layer,  and  endosperm  gave  results  intermediate  between 
those  obtained  with  yellow  and  white  maize;  in  correlation  most  of  the 
kernels  had  yellow  endosperms,  the  rest  had  white  endosperms.  When, 
from  the  variegated  maize,  the  yellow  kernels  were  selected  from  those 
that  were  white,  or  a  very  pale  yellow,  and  fed  to  young  rats,  the  per- 
formance of  growth  was  distinctly  better  on  the  former.  In  a  mixed 
diet  containing  maize  the  fat-soluble  vitamin  deficiency  of  white  maize 
is  easily  taken  care  of  by  the  supplementary  action  of  other  foods  rich 
in  this  dietary  essential. 

The  lack  of  fat-soluble  vitamins  in  the  diet  of  animals  renders  them 
less  resistant  to  bacterial  infection.  This  is  evidenced  by  the  xeroph- 
thalmia produced  when  the  experimental  diet  in  animals  lacks  this  food 
substance.  The  administration  of  foods  containing  fat-soluble  A  causes 
a  clearing  up  of  the  eye  symptoms  if  the  damage  has  not  gone  too  far. 
At  first  observed  in  mice,  it  has  recently  been  found31  to  occur  in  rabbits 
under  the  same  conditions  of  diet  deficiency.  In  last  year's  review, 
these  columns  of  Progressive  Medicine  contained  a  tabulation  of  the 
vitamin  content  of  the  various  foods  and  their  wide  distribution.  It 
would  seem,  therefore,  that  in  the  human  subject  upon  a  mixed  diet  an 
adequate  supply  of  fat-soluble  A  would  be  available  for  all  the  needs  of 
the  body. 

However,  the  fact  that  many  fats,  such  as  lard,  vegetable  oils  and 
hydrogenated  fats,  which  have  found  widespread  use  in  the  dietary  of 
man  in  recent  years,  are  virtually  devoid  of  fat-soluble  vitamin,  has 
caused  some  concern  owing  to  the  relatively  high  cost  of  those  fats, 
like  milk  fat  and  egg  fat,  which  are  rich  in  it.  It  is  a  relief  to  know, 
however,  that  the  fat-soluble  vitamin  has  a  far  wider  distribution  in 
nature  than  the  earlier  studies  led  physiologists  to  suspect.  Thus, 
Mendel32  has  shown  that  the  tomato  is  relatively  rich  in  this  substance. 
The  dried  tomato  in  doses  of  0.1  gram  served  to  prevent  growth  failures 
in  animals  such  as  would  occur  on  the  same  diet  without  the  dried 
tomato.  This  experiment  serves  to  illustrate  the  richness  of  one  of  the 
common  foods  in  the  fat-soluble  vitamin,  especially  since  the  results 
with  dried  tomato  compared  favorably  with  corresponding  quantities 
of  butter  fat. 

The  thermostability  of  fat-soluble  vitamin  in  plant  materials  was 
demonstrated  by  Steenbock  and  Boutwell.33  They  found  that  auto- 
claving  at  15  pounds  pressure  for  three  hours  does  not  destroy  any  of  the 
fat-soluble  vitamin  in  yellow  maize,  nor  does  it  cause  any  noticeable 
destruction  in  chard,  carrots,  sweet  potatoes  and  squash. 

31  Nelson  and  Lamb,  American  Journal  of  Physiology,  1920,  li,  530. 

32  New  York  State  Journal  of  Medicine,  1920,  xx,  212. 

33  Journal  of  Biological  Chemistry,  1920,  xli,  163. 
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Water-soluble  Vitamin.  The  water-soluble  vitamin  found  in 
milk  does  not  vary,  according  to  Osborne  and  Mendel,34  in  the  winter 
and  summer  supply,  nor  is  it  affected  by  the  ordinary  heating  such  as 
occurs  in  pasteurization.  On  the  other  hand,  the  antiscorbutic  factor 
does  vary  according  to  Hart,  Steenbock  and  Ellis35  who  found  that  sum- 
mer pasture  milk  is  much  richer  in  this  nutritive  factor  than  dry  feed 
milk  or  winter-produced  milk,  involving  a  ration  of  corn  silage  or  even 
sugar  mangels.  The  explanation  is  probably  found  in  the  food  supply 
to  cows  in  winter  and  summer  and  the  stability  of  the  water-soluble 
vitamin  and  the  instability  of  the  antiscorbutic  vitamin  content  under 
conditions  of  food  supply  in  winter.  Winter  feeds  are,  for  the  most 
part,  made  up  of  dried  products  which  have  sacrificed  most  of  their 
antiscorbutic  power. 

The  stability  of  water-soluble  vitamin  and  the  antineuritic  vitamin 
was  studied  by  Emmett  and  Luros36  who  found  that  while  both  are 
resistant  to  heat  exposure,  there  is  less  resistance  on  the  part  of  the  anti- 
neuritic vitamin,  which  suggests  that  these  two  vitamins  had  better 
be  considered  as  different  until  further  proof  to  the  contrary  is  adduced. 
Their  conclusions  are  as  follows: 

That  the  antineuritic  vitamin  (pigeons)  in  unmilled  rice  is  stable  to 
heat  at  120°  C.  and  15  pounds  pressure  for  one  hour.  It  is  partially 
altered  by  heating  in  the  air  oven  at  120°  C.  for  two  hours,  and  totally 
destroyed  at  120°  C.  and  15  pounds  pressure  in  two  and  six  hours.  The 
vitamin  in  extracts  is  more  easily  altered  by  heat.  The  water-soluble 
B  vitamin  (rats)  in  unmilled  rice  appears  to  be  stable  to  heat  at  these 
same  temperatures;  that  is,  it  is  not  distinctly  or  totally  broken  down. 
Whether  this  vitamin  was  slightly  destroyed  could  not  be  definitely 
ascertained  due  to  the  lack  of  quantitative  methods.  These  findings 
suggest  tentatively,  at  least,  that  the  antineuritic  (pigeons)  and  the 
water-soluble  B  (rats)  vitamins  are  not  the  same,  and  that  it  would  be 
better  to  consider  them  as  being  different  until  further  proof  to  the 
contrary  has  been  adduced. 

Osborne  and  Mendel37  found  that  the  fresh  juices  of  the  edible  parts 
of  the  orange,  lemon  and  grapefruit  contain  water-soluble  (B)  vitamin. 
Their  potency  in  this  respect  is  quite  similar  to  that  of  comparable 
volumes  of  cow's  milk.  The  efficiency  of  these  fruit  juices  is  not  lost 
by  suitable  modes  of  desiccation.  A  sample  of  grape-juice  tested  was 
less  potent  than  equal  volumes  of  the  fruit  juices  mentioned.  The 
edible  portions  of  apples  and  pears  furnish  some  water-soluble  vitamine; 
the  quantity  of  these  fruits  necessary  to  supply  this  dietary  essential  is 
relatively  very  large,  so  that,  from  a  comparative  standpoint,  they 
cannot  be  regarded  as  rich  in  this  food  factor.  Prunes  apparently  are 
richer  in  the  water-soluble  vitamin.  From  preliminary  experiments  it 
seems  doubtful  whether  the  juices  of  the  lemon  or  grapefruit  contain 
more  than  traces,  if  any,  of  the  fat-soluble  vitamine.  Observations 
on  orange-juice  are  indicative  of  some  potency  in  this  vitamin. 

Byfield,  Daniels  and  Loughlin38  made  a  study  of  the  antineuritic 

34  Journal  of  Biological  Chemistry,  1920,  xli,  549. 

35  Ibid.,  1920,  xlii,  383.        3S  Ibid.,  1920,  xliii,  265.         «  Ibid.,  July,  1920,  xlu. 
38  American  Journal  of  Diseases  of  Children,  1920,  xviii,  546,  and  xix,  349, 
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vitamin  factor  in  the  diet  of  infants.  They  state  that  the  requirement 
of  the  artificially-fed  infant  for  a  larger  amount  of  food  than  the  breast- 
fed infant  appears  to  be  due  to  the  relative  paucity  of  diluted  cow's 
milk  in  the  antincnritic  vitamin.  The  authors  suggest  the  probability 
that  failure  of  infants  and  young  children  to  gain  is  often  the  result 
of  an  insufficient  amount  of  the  antincnritic  vitamin  in  the  food;  there- 
fore, the  diets  of  the  young  should  be  scrutinized  more  carefully  with 
this  in  mind.  The  beneficial  influence  of  adding  a  specially  prepared 
vegetable  soup  in  sufficient  quantity  as  a  part  diluent  in  the  milk  modi- 
fications for  infants  is  apparently  due  to  the  presence  of  the  antincnritic 
vitamin  contained  therein.  Both  the  alcoholic  soluble  material  of  the 
dried  son])  vegetables,  and  the  water  extract  (soup)  stimulated  growth. 

Although  the  vitamins,  except  the  antiscorbutic  vitamin,  are  generally 
thermostable  at  ordinary  cooking  temperatures;  too  great  a  tempera- 
ture may  reduce  their  percentage  content  in  the  foods  so  handled. 
Miller39  states  that  cooking  carrots  at  100°  C.  for  thirty  minutes  caused 
no  reduction  in  the  vitamin.  Neither  was  there  any  destruction  when 
carrots  were  packed  tightly  in  a  jar  and  heated  at  115°  C.  for  forty-five 
minutes.  Cooking  navy  beans  at  120°  C.  for  thirty  minutes  decreased 
the  vitamin  content  40.6  per  cent.  In  this  case  the  beans  were  some- 
what overcooked.  Cooking  navy  beans  in  0.5  per  cent,  sodium  bicar- 
bonate solution  for  one  hour  and  ten  minutes  caused  a  loss  of  37.5  per 
cent,  of  the  vitamin.  A  large  proportion  of  the  vitamin,  from  36  to  70 
per  cent.,  was  present  in  the  cooking  water. 

Whipple40  states  that  water-soluble  vitamin  in  cabbage  and  onions 
is  not  destroyed  by  boiling  from  thirty  to  sixty  minutes,  although  con- 
siderable (not  more  than  one-half)  is  lost  in  the  cooking  water. 

The  pathogenesis  of  deficiency  disease  has  been  studied  by  McCarri- 
son.41  He  states  that  a  complete  absence  of  vitamin  from  the  food  of 
human  beings  is  of  less  practical  importance  from  the  point  of  view  of 
disease  production  than  is  a  subminimal  supply.  Dietaries  which  are 
deficient  in  vitamins  and  in  protein,  and  at  the  same  time  excessively 
rich  in  starch  or  in  fat,  or  in  both,  are  found  to  be  potent  sources  of 
disease,  and  especially  of  gastro-intestinal  disease.  An  excess  of  fat,  in 
association  with  deficiency  of  B  vitamin  and  protein  and  superabund- 
ance of  starch,  is  peculiarly  harmful  to  the  organism.  Certain  dietetic 
deficiencies  greatly  favor  the  invasion  of  the  blood  and  tissues  by  bac- 
teria, especially  is  this  the  case  when  deficiency  of  vitamins  and  protein 
is  associated  with  an  excessive  intake  of  starch.  Complete  deprivation 
of  B.  vitamin,  especially  in  the  presence  of  imperfect  balance  in  other 
essential  requisites  of  the  food,  will  lead  to  rapid  dissolution  and  death; 
subminimal  supply  of  this  vitamin  will  lead,  in  like  circumstances,  to 
slow  dissolution  and  disease. 

This  same  observer  noted  that  dietaries  deficient  in  vitamins  lead  to 
a  reduction  in  size  and  weight  of  the  thyroid  gland  and  render  it  sus- 
ceptible to  the  noxious  action  of  intestinal  bacteria  or  of  their  products, 

39  Journal  of  Biological  Chemistry,  December,  1920,  lxiv. 

40  Ibid.,  1920,  xliv,  175. 

41  Indian  Journal  of  Medical  Research,  1919,  vii,  269  to  342. 
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with  resultant  atrophic  and  necrotic  changes.  A  scorbutic  diet  of 
crushed  oats  and  autoclaved  milk  may  cause  in  guinea-pigs  considerable 
enlargement  of  the  thyroid,  in  the  main,  the  result  of  congestion  and 
hemorrhagic  infiltration  of  its  tissues.  Dietaries  containing  adequate 
provision  of  vitamines,  but  excessively  rich  in  proteins  and  fats,  induce 
in  the  thyroid  of  pigeons  in  confinement  marked  degrees  of  hyperplasia, 
the  extent  of  the  hyperplasia  being  largely  dependent  on  the  duration 
of  the  organs'  exposure  to  the  goitrigenous  influences  induced  by  the 
excessive  protein  and  fat  content  of  the  food.  The  addition  of  onions 
to  a  dietary  excessively  rich  in  protein  and  fats,  while  containing  at  the 
same  time  an  abundance  of  vitamins,  markedly  retards  the  development 
of  thyroid  hyperplasia,  and  the  tendency  to  acinar  budding  in  pigeons 
living  in  confinement.  The  beneficial  influence  of  the  onions  is  held 
to  be  due  in  part  at  least  to  their  action  in  restraining  the  growth  of 
putrefactive  types  of  bacteria  in  the  gastro-intestinal  tract  and  in 
retarding  the  absorption  of  their  products.  It  is  suggested  that  onion 
juice  might  prove  of  benefit  in  restraining  the  thyroid  hyperplasia  of 
exophthalmic  goiter.  The  changes  in  the  parathyroids  induced  by  a  diet 
deficient  in  vitamins  and  excessively  rich  in  starch  and  fat  appear  to  be 
related  in  their  origin  to  intestinal  anaerobes,  the  noxious  action  of  which 
is  greatly  favored  by  the  defective  diet. 

An  interesting  observation  on  the  effect  of  vitamins  on  growth  and  sex 
development  in  animals  is  reported  by  Houlbert.42  He  took  recently 
hatched  chickens  and  fed  them  on  polished  rice,  wheat  and  barley,  all 
sterilized,  and  twice  a  week  a  little  cod-liver  oil  was  given  them  to  ward 
off  polyneuritis.  Cell  division  was  found  completely  arrested  in  the 
sexual  and  hematopoietic  glands  examined  in  one  chicken  at  the  fortieth 
day.  The  other  was  then  kept  on  the  same  diet,  but  a  few  drops  of  a 
vitamin  were  added  to  the  feed  and  the  chicken  began  to  thrive  at  once. 
When  killed  on  the  thirty-second  da}',  it  was  evident  that  the  endocrine 
glands  had  pursued  their  normal  evolution  after  the  primary  arrest  of 
the  forty  days  of  the  deficiency  diet. 

Pellagra.  Voegtlin43  has  prepared  a  map  which  we  are  reproducing, 
showing  the  present-day  geographical  distribution  of  pellagra.  It 
must  impress  the  reader  with  this  striking  feature,  namely,  the  great 
prevalence  of  the  disease  in  the  United  States.  Roberts,44  in  com- 
menting upon  the  incidence  of  the  disease  in  the  United  States,  states 
that,  although  accurate  statistics  are  not  available,  it  is  estimated 
that  there  have  been  500,000  cases  with  50,000  deaths  from  1902  to 
1920.  In  1916,  the  disease  ranked  fourth  as  a  cause  of  death  in  Missis- 
sippi, with  840  deaths;  third  in  Alabama,  with  677  deaths;  second  in 
South  Carolina,  with  627  deaths;  607  in  Tennessee,  and  452  in  Texas, 
or  3700  deaths  in  six  States.  The  epidemic  has  shown  years  of  increase, 
as  from  1902  to  1910;  years  of  severity,  from  1911  to  1916,  and  years  of 
decline,  from  1917  to  the  present.  There  is  a  prevailing  feeling  among 
the  profession  in  the  South  that  the  number  of  cases  has  decreased  from 
75  to  25  per  cent.,  depending  on  the  locality. 

«  Paris  Medicate,   1919,  ix,  473. 

«  U.  S.  Public  Health  Reports,  1920,  xxxv,  1435. 

44  Journal  of  the  American  Medical  Association,  1920,  lxxv,  21. 
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and  early  fatal  cases  so  common  then  and  since  in  the  Southern 
states.  Roberts  further  states  that  the  disease  is  also  decreasing  in  the 
severity  of  cases.  Typhoid  pellagra  with  its  dermatitis,  fever,  diarrhea, 
prostration  and  early  death  is  rarely  seen  now.  We  depended  then 
probably  too  much  on  the  dermatitis  or  the  history  of  a  dermatitis,  to 
clinch  a  diagnosis;  now  we  depend  on  lesser,  more  general,  and  more 
constitutional  symptoms. 

Not  to  have  known  the  disease  in  its  severity,  says  Roberts,  is  to 
miss  much  in  its  mildness.  For  example,  there  is  a  type  occurring 
now  among  married  women  which  for  lack  of  a  better  name  may  be 
called  pellagra  in  multipara.  A  mother  of  several  children,  doing  a 
great  deal  of  hard  work,  with  no  vacation  or  servants,  suffering  from 
perineal  laceration,  constipation,  visceroptosis,  loss  of  appetite,  and 
none  too  varied  or  appetizing  diet  is  a  pellagrous  candidate.  Too 
often  flurries  of  diarrhea,  loss  of  subcutaneous  fat,  pinkish  face  and 
hands,  roughened  elbows  and  knees,  raw  tongue  tip,  weakness,  low 
blood-pressure  and  rising  pulse,  but  no  definite  or  typical  eruption— 
this  is  pellagra  sine  pellagra.  The  type  changes  and  tendencies  of 
the  disease,  as  seen  in  the  United  States  at  present,  may  be  summed 
up  as  follows:  (1)  Acute  typhoid  pellagra  is  becoming  comparatively 
rare;  the  severe  cases  occurring  less  frequently  than  formerly;  (2)  the 
typical  dermatitis  is  becoming  increasingly  uncommon  and  instances 
without  dermatitis,  the  so-called  pellagra  sine  pellagra,  increasingly 
common ;  (3)  mild  cases  with  early  improvement  and  evidence  of  cure 
increasingly  frequent. 

Etiology.  The  final  solution  of  the  complex  etiology  of  the  disease 
has  not  been  attained.  Many  observers  feel  that  they  are  near  to 
it.  The  mass  of  evidence  points  clearly  to  a  nutritional  factor,  but 
it  remains  for  future  research  to  determine  whether  food  lack  or  food 
"fault,"  a  vitamin  deficiency,  a  protein  amino-acid  problem,  a  mineral- 
ash  disproportion,  infection  or  an  inseparable  combination  of  these  is 
a  specific  factor. 

English  observers  have,  within  recent  years,  become  interested  in 
the  problem  as  a  result  of  an  outbreak  of  the  disease  in  Egypt;  Big- 
land's45  observations  concerned  Ottoman  prisoners  of  war;  while 
Enright's46  studies  were  among  German  prisoners  of  war.  Both 
observations  have  been  most  carefully  made  and  are  important  from 
the  viewpoint  of  the  "dietetic  factor." 

Bigland  concludes  that  pellagra  is  a  syndrome  which  occurs  most 
often  in  the  under-fed,  using  the  expression  in  its  scientific  sense,  and 
sometimes  in  the  well-fed.  He  showed  how  this  syndrome  may  vary 
in  character,  according  as  the  food  deficiency  is  from  without  or  from 
within.  He  draws  the  comparison  with  perilobular  cirrhosis  of  the 
liver  which  occurs  in  those  who  have  drunk  spirits  to  excess  and  in 
those  who  have  never  had  a  drop  of  alcohol  in  their  lives,  due,  as  it  is 
supposed,  to  some  derangement  of  the  intestine,  so  may  pellagra  occur 
in  the  under-fed  and  in  the  well-fed  for  a  similar  reason.     He  suggests 

45  Lancet,  1920,  cxeviii,  947. 

46  Ibid.,  1920,  cxeviii,  998. 


2(H      FUNK:  DISORDERS  OF  NUTRITION  AND  METABOLISM 

that  the  food  deficiency  may  act  by  predisposing  the  individual  to 
some  as  yet  unknown  toxic  factor.  In  this  connection,  Viswaligan's47 
observations  arc  to  be  noted.  He  found  the  pellagra  occurring  among 
the  Chinese  in  the  Malay  Peninsula  was  not  dependent  upon  a  faulty 
diet  alone,  but  that  some  superadded  infection  or  some  toxic  substance, 
perhaps  of  intestinal  origin,  was  required. 

Enright  concludes  that  there  is  obviously  something  more  than  a 
dietetic  factor  involved.  He  states  that  "a  critical  analysis  of  the 
diets  which  these  German  pellagrins  ate  before  capture  and  during 
their  period  of  captivity  prior  to  the  onset  of  the  eruption  is  sufficient 
to  explode  the  food-deficiency  theory  as  a  predisposing  factor.  These 
diets  were  ample,  both  in  quantity  and  quality,  for  any  possible  require- 
ments, and  were  of  such  varied  composition  that  it  is  perplexing  to 
understand  how  they  could  have  been  improved.  If  the  account  of 
the  diets  is  accepted  as  accurate  it  is  necessary  to  seek  some  other 
explanation.  He  considers  how  the  beneficial  effects  of  a  diet  sufficient 
for  a  normal  healthy  individual,  doing  a  normal  amount  of  work,  are 
liable  to  be  counteracted.  An  originally  good  diet  may  be  vitiated 
by  loss  through  (1)  abnormal  expenditure  of  energy,  (2)  defective 
assimilation  consequent  on  impaired  digestive  function,  (3)  absence  of 
some  internal  secretion  which  is  necessary  for  protein  metabolism.  He 
queries:  To  what  extent,  if  any,  was  the  German  diet  affected  by  the 
above  factors?  First,  the  Germans  were  not  subjected  to  undue  hard- 
ship or  excessive  work  on  the  Palestine  front.  Many  of  them  were 
employed  on  the  lines  of  communication,  where  there  was  neither 
strenuous  labor  nor  scarcity  of  food.  The  Germans  attached  to  the 
Turkish  forces  were  picked  men,  who  supervised  affairs,  and  were  not 
called  upon  to  overexert  themselves  manually;  they  left  the  actual 
physical  labor  to  the  Turks. 

That  the  pellagrins  suffered  from  defective  digestive  assimilation  is 
undoubted.  The  incidence  of  malaria  and  dysentery  was  very  high 
and  was  responsible  for  intestinal  derangement,  wThich  was  a  marked 
feature  of  the  majority  of  my  cases.  Judging  from  the  indicanuria 
commonly  present  and  the  copious,  foul-smelling  evacuations  which 
frequently  contained  undigested  food  material,  it  is  evident  that  there 
was  abnormal  protein  decomposition,  and  that  the  ultimate  good 
effects  of  the  diet  are  largely  vitiated  or  entirely  lost  in  this  manner. 

Hence,  a  second  factor,  such  as  previous  disease,  must  have  been 
in  operation.  Is  this,  however,  a  satisfactory  explanation?  Though 
possibly  a  contributory  cause,  a  previous  disease  could  not  be  held 
directly  responsible.  Otherwise,  how  does  one  account  for  the  absence 
of  pellagra  among  British  troops  who  had  been  affected  in  an  almost 
equal  degree  with  malaria  and  dysentery?  Again,  how  does  one 
account  for  the  absence  of  pellagra  from  the  diseased  and  poverty- 
stricken  masses  of  Central  Europe  during  the  same  period? 

Enright  asks  this  question,  Are  there  any  reasons  for  thinking  that 
an  internal  secretion  may  be  implicated?     It  has  been  suggested  that 

47  Jour.  Trop.  Med.  and  Hygiene,  1920,  xxiii,  46. 
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adrenal  insufficiency  was  the  immediate  cause  of  war  edema,  which  is, 
in  his  opinion,  closely  related  to  the  edema  of  pellagra.  The  prob- 
ability of  a  hypo-adrenalinemia  in  war  edema  is,  however,  based  on 
a  previous  food  deficiency.  As  we  do  not  admit  a  deficiency  of  access- 
ory food-factors  in  this  outbreak,  neither  the  information  gained  from 
the  study  of  war  edema  nor  the  recent  researches  of  McCarrison  are 
applicable  and,  consequently,  are  of  little  assistance  in  elucidating  the 
causation  of  the  disease  among  the  Germans. 

There  was  certainly  no  lack  of  fresh  fruit  in  Palestine  and  Syria 
during  the  enemy  occupation,  as  the  entire  orange  crop  of  Jaffa  and 
surrounding  districts  was  at  their  disposal.  One  might  suppose,  when 
one  considers  the  great  improvement  made  by  the  majority  of  the 
cases  on  the  augmented  hospital  diet,  that  the  former  diet  was  defec- 
tive. To  obviate  such  a  misapprehension,  Enright  wishes  to  direct 
attention  to  the  German  camp  diet  at  Maadi  prison  camp,  and  the 
excellent  testimonial  given  it  by  the  members  of  the  Pellagra  Com- 
mission inquiry.  Yet  two  Germans,  who  spent  a  year  in  that  same 
camp  on  that  same  diet,  developed  the  disease.  Enright  quotes  this 
example  to  prove  that  the  record  of  the  diet  in  Palestine  is  probably 
accurate,  and  that  it  also  was  satisfactory  in  every  respect.  He  refers 
to  the  occurrence  of  a  parotitis  and  queries  whether  the  parotid  enlarge- 
ment was  due  merely  to  secondary  infection  from  the  mouth  or  to 
some  other,  as  yet  unknown,  factor.  Does  the  parotid  possess  an 
internal  secretion,  the  function  of  which  is  concerned  in  the  economy 
of  protein,  just  in  the  same  manner  as  the  pancreatic  secretion  is  essential 
for  normal  carbohydrate  metabolism?  Although  Enright  has  been 
unable  to  advance  any  satisfactory  cause  for  this  most  mysterious 
outbreak  of  pellagra,  he  believes  that  he  has  established  a  clear  case 
against  a  "food  deficiency"  as  being  the  only  factor  involved. 

Wilson,48  of  the  School  of  Medicine,  Cairo,  takes  exception  to 
Enright's  conclusions  and  contends  that:  (a)  The  majority  of  the 
German  prisoners  of  war  in  Egypt  lived  solely  on  the  camp  rations; 
(6)  that  the  value  of  the  rations  was  probably  less  as  issued  than  the 
estimated  value;  (c)  that  those  who  contracted  pellagra  were  not  in 
normal  health,  and  that  their  protein  requirement  was  raised  thereby; 
(d)  that  the  protein  requirement  was  raised  by  the  deficient  energy 
value  of  the  diet. 

Bigland  calls  attention  to  the  similarity  between  pellagra  and  Addi- 
son's disease,  conjecturing  that,  if  a  toxin  is  responsible,  it  may  act  by 
attacking  the  endocrine  glands,  possibly  the  suprarenals.  Further 
data  from  English  sources  on  the  etiology  of  pellagra  appeared  later 
in  the  year.  White49  was  able  to  compare  the  incidence  of  pellagra 
and  its  relation  to  the  food  conditions  of  Armenian  refugees  at  Port 
Said  with  a  large  number  of  Jewish  refugees  at  Alexandria.  The 
development  of  pellagra  among  the  former  was  quite  high  and  con- 
tinued so  until  an  antipellagrous  diet  was  instituted,  when  the  inci- 
dence of  new  cases  lessened  and  gradually  disappeared.     The  revised 

48  Lancet,  1920,  cxcix,  719. 
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dietary  included  fresh  foods  and  milk,  the  fatty  elements  being  raised 
from  16  to  90  gms.  daily.  There  was  practically  no  pellagra  among 
the  Jewish  refugees.  There  was  a  very  marked  difference  in  the  physi- 
cal conditions  of  these  two  collections  of  refugees.  The  difference  in 
the  official  food  rations  supplied  to  each  was  very  slight  as  regards 
nutritive  value;  but  the  Jews  were  mostly  town-dwellers,  continuing 
to  lead  a  life  not  unlike  their  former  condition,  and  were  able  in  many 
cases  to  obtain  some  employment,  and  so  supplement  the  food  supplied 
to  them.  Tt  was  noted  that  the  Armenian  refugees,  who  were  accus- 
tomed to  olive  oil,  disliked  the  cotton-seed  oil  supplied,  and  that  this 
was  not  the  case  with  the  Jews,  who  consumed  distinctly  more  oil. 
The  Jews  also  were  supplied  with  wheaten  bread,  while  that  given  to 
the  Armenians  at  Port  Said  had  25  per  cent,  maize  mixed  with  the 
wheat  Hour.  White  believes  that  the  weight  of  evidence  points  entirely 
to  a  faulty  diet  as  the  causal  factor  of  the  outbreak,  and  that  pellagra 
was  eradicated  by  correcting  the  faulty  dietary,  all  other  conditions 
remaining  the  same.  Maize  may  have  been  a  factor,  but  "certainly 
had  no  direct  causal  relation  to  the  disease,  and  when  an  adequate  and 
properly  balanced  ration  was  given  pellagra  disappeared."  In  regard 
to  the  theory  of  transmission  by  means  of  a  biting  fly  (Simulium), 
"nothing  of  the  nature  of  a  protozoal  cause  could  be  discovered,  nor 
could  any  connection  with  biting  insects  be  found." 

The  American  workers,  Goldberger  and  his  associates,  have  been 
firm  adherents  to  the  relationship  between  diet  and  disease.  Four 
years  ago  Goldberger  and  Wheeler50  carried  out  at  the  Mississippi 
State  Penitentiary  a  series  of  feeding  experiments  among  volunteer, 
white,  male  convicts  to  test  the  possibility  of  producing  pellagra  in 
previously  healthy  men  by  feeding  a  one-sided,  monotonous,  principally 
cereal  diet  of  the  type  observed  by  them  in  previous  studies  to  be  asso- 
ciated with  the  high  incidence  of  the  disease.  Pellagra  developed  in 
(3  of  the  11  volunteers.  After  a  consideration  of  all  associated  factors, 
it  is  their  opinion  that  the  evidence  clearly  and  consistently  points 
to  diet  as  the  controlling  factor  in  the  causation,  as  well  as  in  the  pre- 
vention of  the  disease.  The  dietary  factors  to  be  considered  are  the 
average  intake  by  the  convict  controls,  as  shown  by  four  periods  of 
a  week,  each  varied  between  approximately  from  3500  and  4500  calories, 
between  90  and  110  gm.  of  protein,  95  and  135  gm.  of  fat,  and  between 
approximately  540  and  580  gm.  of  carbohydrate.  Approximately 
from  20  to  35  per  cent,  of  the  protein  was  from  animal  food. 

The  average  intake  by  the  volunteers,  as  shown  by  eight  periods  of 
a  wTeek  each  during  the  experimental  period,  varied  between  2500  and 
3500  calories,  between  41  and  54  gm.  of  protein,  between  91  and  134 
gm.  of  fat,  and  between  387  and  513  gm.  of  carbohydrate. 

The  ingredients  of  the  experimental  diet  were  highly  milled  wheat 
flour,  maize,  meal  and  grits,  cornstarch,  white  rice,  cane  sugar,  cane 
syrup,  sweet  potatoes,  pork  fat,  cabbage,  collards,  turnips,  turnip 
greens,  coffee,  "Royal"  baking  powder,  salt  and  pepper.     During  the 

50  Archives  of  Internal  Medicine,  1920,  xxv,  451. 
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first  three  months  some  buttermilk  was  used  in  making  wheat  bis- 
cuits. All  ingredients  were  believed  to  be  of  excellent  quality  and, 
with  one  or  two  exceptions,  were  part  of  the  general  camp  supply. 
In  its  essential  make-up  the  experimental  diet  was  probably  not  entirely 
typical  of  the  average  pellagra-producing  diet. 

In  the  production  of  pellagra,  Goldberger  and  Wheeler  believe  the 
dietary  factors  to  be  considered  as  essential  are:  (1)  An  amino-acid 
deficiency;  (2)  faulty  mineral  supply  or  constitution  and  perhaps  (3) 
an  as  yet  unknown  (vitamin?)  factor.  As  to  which  or  what  combina- 
tion, or  combinations,  of  these  constitutes  the  specific  pellagra-producing 
dietary  defect  or  defects  remains  to  be  determined. 

These  same  observers  answer  several  questions  which  have  been 
propounded  in  connection  with  the  absence  of  pellagra  where  dietetic 
restriction  was  evident,  and  the  factor  of  infection  which  some  observers 
still  believe  important.  "  '  Inasmuch  as  bread  lines  and  poor  nutrition 
are  of  common  occurrence  in  such  large  cities  as  New  York,  Chicago, 
etc.,  and  as  pellagra  is  of  rare  occurrence  in  these  places,  diet  and  poor 
nutrition  can  have  nothing  to  do  with  pellagra.'  More  recently  this 
argument  has  at  times  been  stated  as  follows:  'Inasmuch  as  the 
people  of  Europe,  particularly  of  the  Central  Powers,  have  been  on 
starvation  diets  and  necessarily  badly  nourished,  and  we  hear  of  no 
pellagra  among  them,  diet  and  poor  nutrition  can  have  nothing  to  do 
with  pellagra.'  Assuming  the  facts  to  be  as  stated,  the  fallacy  in  the 
argument  at  once  becomes  apparent  when  it  is  pointed  out  that  beri- 
beri, a  disease  well  known  to  be  dependent  on  a  faulty  diet,  seems  to 
be  or  to  have  been  no  more  prevalent  than  pellagra  under  the  circum- 
stances mentioned.  Evidently,  then,  it  does  not  necessarily  follow 
that,  because  a  disease  is  the  result  of  a  faulty  diet,  any  faulty  diet 
will  bring  it  about.  What  this  argument  does  suggest,  and  strongly, 
is  that  if  poor  nutrition  favors  infection,  as  is  so  commonly  suggested, 
then  either:  (1)  'Poor  nutrition'  does  not  predispose  to  invasion  with 
the  hypothetical' infection'  of  pellagra,  or  (2)  no  such  'infection'  exists, 
or,  finally,  (3)  that  a  specific  kind  of  poor  nutrition  is  necessary  to 
permit  the  pellagrous  'infection'  to  establish  itself." 

In  considering  these  possibilities,  Goldberger  and  Wheeler  state 
that  it  may  be  argued  that  "poor  nutrition"  does  favor  invasion  with 
the  hypothetical  pellagrous  "infection"  in  localities  where  this  "infec- 
tion" is  present  in  the  environment.  This  would  imply  that  in  New 
York  and  Chicago,  and,  incidentally,  in  our  North,  as  a  whole,  the 
pellagrous  infection  is  absent  or  held  in  restraint  by  some^  unknown 
factor.  As  a  matter  of  fact,  cases  of  pellagra,  though  relatively  rare, 
are  by  no  means  of  infrequent  occurrence  in  our  Northern  states, 
and  in  such  cities  as  New  York,  Chicago,  etc.  The  hypothetical 
infection  of  pellagra  is  present,  therefore,  and,  it  may  be  added,  has 
been  present  for  some  time.  Consequently,  the  important  question 
presents  itself:  Why  is  the  disease  no  more  prevalent  in  these  cities 
and  in  the  North  generally  if  poor  nutrition  favors  its  invasion'.''  The 
restraint  imposed  by  the  cooler  northern  climate,  the  only  explanation 
which   suggests   itself  and  one  frequently   advanced  in   favor  of  the 
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relative  rarity  of  the  disease  in  the  North,  fails  as  the  explanation 
when  it  is  recalled  that  in  Italy  pellagra  has  for  generations  been  chiefly, 
if  not  entirely,  prevalent  in  the  cooler  northern  mountainous  section, 
and  that  the  disease  has  long  been  highly  endemic  in  such  relatively 
rigorous  climates  as  those  of  Bukowina,  Transylvania,  Roumania  and 
Bessarabia. 

In  view  of  these  facts,  it  seems  to  Goldberger  and  Wheeler  that  the 
assumption  that  "poor  nutrition"  of  a  general  character  favors  inva- 
sion with  the  hypothetical  "infection"  of  pellagra,  and  that  this  is  the 
explanation  of  the  role  of  diet  in  pellagra,  is  untenable.  This  does 
not,  however,  in  strict  logic  exclude  the  third  of  the  above  stated  possi- 
bilities, namely,  that  a  poor  nutrition  of  a  specific  kind  is  essential  to 
enable  this  "infection"  to  establish  itself.  It  will  at  once  be  recog- 
nized that  this  is  identical  with  the  view  still  held  by  some  with  refer- 
ence to  the  etiology  of  such  diseases  as  beriberi  and  scurvy,  namely, 
that  each  is  due  to  a  specific  infection  which  can  arise  only  in  one 
subsisting  on  a  deficient  diet  of  a  specific  character. 

As  in  beriberi  and  scurvy,  however,  no  unequivocal  evidence  in 
support  of  the  existence  of  an  essential  infective  factor  in  pellagra  has 
yet  been  adduced.  Nevertheless,  if,  in  spite  of  this  fact  and  in  spite 
of  the  evidence  demonstrating  the  vital  role  of  diet  in  these  diseases, 
one  still  considers  it  logical  to  hold  that  there  is  also  a  second  essential 
extrinsic  factor,  an  infection,  in  beriberi  and  likewise  one  in  scurvy, 
we  recognize  that  it  is  equally  logical  to  hold  a  similar  view  with  respect 
to  pellagra.  Clearly,  however,  even  in  such  event  diet  is  necessarily 
recognized  as  the  primary  controlling  element. 

Voegtlin51  has  recently  reviewed  all  the  recent  work  on  pellagra.  He 
states  that  there  is  no  direct  proof  that  pellagra  has  ever  been  trans- 
mitted experimentally  in  man  or  to  animals,  although  a  great  deal  of 
effort  has  been  spent  to  support  the  infectious  theory.  He  states  that 
the  conclusions  to  be  drawn  from  the  recent  work  on  pellagra  are  as 
follows: 

1.  The  hypothesis  that  there  is  a  causal  relation  between  pellagra 
and  a  restricted  vegetable  diet  has  been  substantiated  by  direct  proof 
to  this  effect  and  has  led  to  results  of  considerable  practical  and  scientific 

value. 

2.  The  metabolism  in  pellagra  shows  certain  definite  changes  from 
the  normal,  which  point  to  decreased  gastric  secretion  and  increased 
intestinal  putrefaction. 

3.  In  the  treatment  and  prevention  of  pellagra,  diet  is  the  essential 
factor.  The  disease  can  be  prevented  by  an  appropriate  change  in 
diet  without  changing  the  other  sanitary  conditions. 

4.  A  diet  of  the  composition  used  by  pellagrins  prior  to  their  attack 
by  the  disease  leads  to  malnutrition  and  certain  pathological  changes 
in  animals,  resembling  those  found  in  pellagra.  A  typical  pellagrous 
dermatitis  has  not  been  observed  in  animals.  Pellagrous  symptoms 
have  been  produced  in  man  by  the  continued  consumption  of  a  restricted 
vegetable  diet. 

«  U.  S.  Public  Health  Reports,  1920,  xxxv,  1435. 
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5.  The  nature  of  the  dietary  defect  has  not  been  discovered,  although 
certain  observations  point  to  a  combined  deficiency  in  some  of  the 
well-recognized  dietary  factors  as  the  cause  of  the  pellagrous  syndrome. 

Stanton  and  Sullivan52  studied  the  alkali  reserve  in  56  pellagra 
patients  and  found  no  instance  of  marked  depletion  and  only  a  slightly 
subnormal  level  in  one-third.  There  would  seem  to  be  significant 
reduction  into  alkali  reserve. 

Symptomatology.  The  chief  clinical  features  as  observed  among 
64  cases  and  discussed  by  Bigland53  as  follows: 

The  Onset  of  the  Attack.  Most  of  the  cases  had  suffered  from  diar- 
rhea for  a  long  period  before  the  diagnosis  of  pellagra  was  made.  It 
is  only  when  the  rash  appears  that  the  nature  of  the  condition  is  made 
clear.  The  month  of  January,  1917,  as  the  following  table  shows,  was 
the  most  favorable  time  for  the  appearance  of  the  rash. 

1916  1917 


Nov.  Dec.  Jan.         Feb.  March  April  Unknown 

1  5  23  12  10  4  9 

It  may  be  interesting  to  note  here  the  incidence  of  other  diseases 
previous  to  the  appearance  of  the  rash.  The  figures  are  as  follows: 
Malaria  only,  1;  dysentery  only,  25;  malaria  and  dysentery  together, 
8;  neither  malaria  nor  dysentery,  30. 

The  G astro-intestinal  System.  The  tongue  in  pellagra,  as  is  well 
known,  shows  typical  features,  the  edges  and  tip  are  bright  red,  while 
the  papillae  stand  out  as  little  red  dots.  Later  atrophy  of  the  mucous 
membrane  may  occur.  This  condition  was  noted  in  29  of  the  64  cases. 
Burning  in  the  mouth,  and  especially  in  the  esophagus,  were  common 
complaints,  though  the  cause  of  the  latter  is  obscure.  The  appetite 
was,  as  a  rule,  poor,  but  how  much  of  this  symptom  was  due  to  pellagra 
and  how  much  to  the  extraordinary  outlook  of  the  Turk  upon  questions 
of  disease  and  death  it  is  impossible  to  say.  Diarrhea,  of  course,  was 
a  prominent  symptom,  and  it  occurred  constantly  in  the  severe  cases, 
usually  with  blood  and  mucus,  though  in  the  mild  cases  it  was  absent. 
Out  of  the  64  cases,  24  had  dysentery,  19  had  diarrhea  without  blood 
or  mucus,  and  21  had  no  diarrhea  at  all.  One  very  interesting  feature 
remarked  was  the  frequency  of  fecal  incontinence,  the  urine  being 
held  normally.  This  was  at  first  accounted  for  by  finding  postmortem 
marked  ulceration  of  the  rectum  extending  even  down  to  and  involv- 
ing the  anal  ring.  That  this  is  not  the  only  explanation  is  proved  by 
3  cases,  all  showing  incontinence,  of  which  2  showed  normal  intestines 
postmortem,  while  the  third  did  not  die  and  never  had  any  blood  in 
the  movements. 

Many  observers  have  remarked  how  often  pellagra  is  associated 
with  intestinal  parasites,  especially  the  ankylostoma  duodenale.  This 
parasite  was  never  found  in  the  postmortem  examinations,  though 
always  looked  for,  nor  were  its  ova  ever  found  in  the  stools.     Manson- 

52  Archives  of  Internal  Medicine,  1920,  xxvi,  41, 
^3  Lancet,  1920,  cxcvni,  947, 
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Bahr  and  Bigland  made  careful  examinations  of  the  stools  in  39  cases 
in  search  of  the  ova  of  common  parasites,  the  results  being  as  follows: 
28  nil,  2  lamblia  cysts,  2  ascaris,  3  Amoeba  coli  cysts,  1  Taenia  solium, 
2  Trichocephalus  dispar,  1  Oxyuris  vermicularis. 


Fig.  41. — Typical  severe  pellagrous 
eruption  on  face  and  hands.  Notice  the 
perfect  symmetry  of  the  rash  and  the 
Assuring  of  the  hands.     (Bigland.) 


Fig.  42. — To  show  desquamation  of 
skin  in  pellagra.     (Bigland.) 


Skin  Lesions.  There  can  be  no  doubt  that  but  the  sun's  rays  play 
an  important  part  in  the  production  of  the  pellagra  rash.  This  is 
evidenced  by  the  frequency  of  the  skin  manifestations  on  the  exposed 
areas;  Bigland's  figures  for  which  are  as  follows:  Out  of  the  64  cases 
63  showed  the  rash  on  the  hands,  30  on  the  feet  (in  the  exposed  part  of 
the  dorsum  between  the  distal  end  of  the  turned-up  trouser  and  the 
proximal  end  of  the  Turkish  slipper)  (see  Fig.  44),  22  on  the  face,  16 
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on  the  neck,  8  on  the  chest  (where  exposed) ,  and  3  on  the  ears.     Bilateral 
symmetry  was  usually  perfect.     Though  the  sun's  rays  play  an  import- 


Fig.  43. — Showing  more  chronic  stage 
of  the  rash — viz.,  pigmentation  and 
thickening  of  the  epidermis.     (Bigland.) 


Fig.  44. — The  rash  in  pellagra  on 
dorsum  of  feet.  Notice  that  the  rash  is 
only  seen  on  the  area  exposed  between 
distal  end  of  trouser  and  proximal  end  of 
Turkish  slipper.     (Bigland.) 


ant  part  in  the  production  of  the  rash,  Bigland  was  never  able  to 
make  any  skin  changes  appear  at  will,  even  after  repeated  trials  with 


Fig.  45. — Showing  a  somewhat  rare  skin  change  in  pellagra — viz.,  seborrhea  of  the 
face,  especially  around  the  nose.     (Bigland.) 


one  arm  bare  or  wearing  a  glove  on  one  hand  only.     He  cannot  account 
for  this  failure.     Pressure  areas  also  show  definite  changes  in  the 
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overlying  skin,  which  becomes  rough,  thick  and  deeply  pigmented. 
The  commonest  situations  for  these  changes  are  the  external  malleoli, 
sacrum,  knees,  and  elbows.  Thirty-five  of  the  eases  showed  these 
signs,  and  they  lasted  long  after  all  other  typical  appearances  had 
disappeared.  Many  of  the  eases  showed  a  curious,  fine,  branny 
desquamation  over  the  body  generally,  even  in  those  situations  where 
no  rash  had  been  present.  One  case  showed  a  pellagrous  eruption  on 
tin-  scrotum-  interesting  because  this  was  the  site  where  Goldberger's 
artificially  produced  pellagrins  first  showed  the  rash.  Lastly,  Bigland 
noted  in  S  of  the  cases,  a  peculiar  seborrheic  condition,  chiefly  round 
the  alae  nasi,  sometimes  scattered  over  the  whole  face.  In  appear- 
ance this  condition  was  likened  to  small  sulphur  granules  raised  above 
the  surface  of  the  skin.  This  was  not  found  among  non-pellagrous 
Turks. 

Nervous  System.  Of  the  64  cases,  50  were  subjected  to  a  routine 
neurological  examination.  It  was  found  that  while  hysterical  stigmata 
were  common,  organic  disease  of  the  nervous  system  only  occurred  in 
1  cases:  1  became  demented;  1  developed  delusional  insanity;  2  showed 
evidence  of  pyramidal  tract  lesions,  associated  in  1  case  with  double 
optic  neuritis  going  on  to  atrophy.  No  evidences  of  central  neuritis 
were  forthcoming.  A  slow  lateral  nystagmus  was  noted  in  a  few 
cases,  while  night  blindness  was  complained  of  only  once.  Various 
paresthesia?,  together  with  tenderness  in  the  muscles  of  the  back  and 
legs  were  frequent.  Without  doubt  the  most  distinctive  sign  was  a 
profound  melancholy  of  a  temporary  nature  associated  with  a  mask- 
like face,  and  even  sometimes  with  a  Parkinsonian  gait.  Vertigo  and 
sleeplessness  were  troublesome  symptoms.  Emaciation  was  very 
marked  in  the  fatal  cases. 

Edema  Occurring  in  Pellagrins.  From  a  study  of  the  literature  it 
appears  that  edema  in  pellagra  is  a  symptom  of  the  greatest  rarity. 
Bigland  could  find  only  one  reference  bearing  on  the  subject.  As 
will  be  seen,  however,  from  the  following  extracts  from  his  recent  paper 
on  war  edema,  this  condition  was  quite  common  in  the  epidemic  now 
under  discussion. 

Incidence  of  Edema.  Edema  observed,  36;  edema  in  history  only,  7; 
no  edema  observed  or  mentioned  in  history,  21. 

Extent  of  edema  in  these  36  cases.  Anasarca,  7;  legs  and  feet,  29; 
legs  and  face,  0;  legs  and  sacral  region,  0. 

Time  relation  between  onset  of  edema  and  pellagrous  rash.  Total 
pellagrins  with  edema,  43;  edema  before  rash,  24;  synchronous  with 
rash,  15;  edema  after  rash,  4. 

The  Blood  in  Pellagra.  Careful  blood  counts  were  made  upon  25 
cases:  Red  blood  cells  1,500,000  and  below,  2;  red  blood  cells  up  to 
2,500,000,  2;  red  blood  cells  up  to  3,500,000,  9;  red  blood  cells  above 
3,500,000,  12.  The  absolute  leukocyte  count  in  the  majority  approx- 
imated normal,  but  a  relative  lymphocytosis  was  present  in  some. 
Of  the  25  cases,  17  had  a  lymphocytosis  of  over  30  per  cent,  and  10 
over  40  per  cent.  The  highest  count  was  60  per  cent.  Eosmophile 
cells  were  on  the  average  1.5  per  cent.,  the  highest  count  being  6  per 
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cent.     The  color  index  in  14  of  the  cases  was  normal,  in  5  below  1 
and  in  6  higher  than  1. 

The  Urine  in  Pellagra.  No  albumin,  blood,  sugar,  or  casts  were 
found  in  44  out  of  46  cases  examined.  Indican  was  looked  for  in  37 
cases.  Two  methods  were  used:  (1)  Calcium  hypochlorite,  (2) 
hydrochloric  acid  and  chlorate  of  potash.  In  24,  the  reaction  was 
present,  but  slight;  in  5,  it  was  marked;  and  in  4,  it  was  absent.  Vari- 
ations were  shown  upon  successive  examinations.  In  view  of  the 
marked  wasting,  Bigland  tried  tests  for  acetone  (both  iodoform  and 
nitroprusside  reactions)  and  diacetic  acid  (ferric  chloride).  Neither 
of  these  substances  was  ever  found. 

Blood-pressure.  The  resemblance  of  pellagra  to  Addison's  disease 
suggested  an  examination  of  the  blood-pressure.  In  some  very  low 
readings  were  found,  especially  just  before  death.  The  lowest  read- 
ings of  systolic  pressure  in  3  moribund  cases  were  78,  80  and  86  respec- 
tively. 

Progress  of  the  Cases.  Of  the  64  cases,  26  died,  24  were  discharged 
perfectly  well,  and  14  were  still  in  the  hospital  when  he  left  at  the 
end  of  June,  1914.  It  is  interesting  here  to  note  that  surgical  cases 
with  wounds  show  great  difficulty  in  healing  and  fractured  bones 
complicated  with  pellagra  would  not  unite.  So  marked  were  these 
facts  that  after  further  experience  severe  limb  injuries  with  pellagra 
were  treated  by  immediate  amputation. 

Postmortem  Findings.  Of  the  26  cases  that  died,  postmortem 
examinations  were  performed  in  24.  The  results  are  summarized  as 
follows : 

Intestines.  Nineteen  showed  severe  ulceration  of  a  bacillary  dysen- 
teric type.  Three  presented  a  curious  condition  of  small,  scattered 
submucous  hemorrhages  throughout  the  large  intestine.  In  2  cases 
the  intestines  were  normal.  In  none  was  the  ankylostoma  found  and 
in  none  was  there  any  thinning  of  the  intestinal  wall  so  often  described. 
Liver.  Average  weight  41  ounces.  Seven  showed  fatty  changes. 
In  1  there  was  a  large  hydatid  cyst. 

Spleen.  Average  weight  9  ounces.  Eleven  showed  perisplenitis 
(in  1  this  was  cartilaginous). 

Kidneys.  Normal  except  in  3  cases,  which  showed  miliarv  abscesses 
(B.  coli). 

Suprarenals.     Normal  in  all  but  1  case,  where  there  was  hemorrhage 
into  both  organs;  in  this  case  each  gland  weighed  \  ounce. 
Thyroid  and  pancreas  normal. 

Heart.    Singularly  small.     Usual  weight  about  5  to  6  ounces. 
Lungs.     Hilum   phthisis,   3   cases;   advanced   phthisis   with   cavity 
formation,  1  case;  tuberculous  bronchial  glands,  2  cases;  pneumonia, 
2  cases. 

Brain  and  Spinal  Cord.  These  organs  were  examined  in  12  cases. 
Of  these,  9  showed  a  peculiar  brown  pigmentation  around  the  medulla, 
most  marked  on  the  anterior  surface.  Dr.  Warnock,  director  of  the 
asylum  at  Abbassia,  stated  that  this  curious  condition  is  very  common 

18 
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in  pellagra.  Another  feature  that  Bigland  has  not  scon  described 
elsewhere  was  a  gelatinous  condition  of  the  choroid  plexuses  resembling 
frog  spawn.  This  was  noticed  in  three  of  the  cases.  In  one  case 
the  brain  was  edematous,  and,  in  4,  the  amount  of  cerebrospinal  fluid 
was  increased.  Manson-Bahr  examined  microscopic  sections  of  all 
the  organs  except  the  brain  and  spinal  cord.  Unfortunately,  they  had 
qo  facilities  for  neurological  research  at  that  time.  The  intestines 
showed  the  usual  changes  associated  with  bacillary  dysentery,  while 
the  other  organs  appeared  for  the  most  part  normal.  Manson-Bahr 
found  almost  constantly  in  the  suprarenals  a  fatty  degeneration  of 
the  cortex. 

In  the  same  paper  Bigland  quotes  from  the  notes  of  Ennght  with 
regard  to  a  second  outbreak  of  pellagra  involving  118  cases.  These 
notes  revealed  briefly  the  following  important  clinical  and  postmortem 
features: 

Clinical.  Castro-intestinal  System.  Diarrhea  with  blood,  53;  diar- 
rhea without  blood,  33;  no  diarrhea,  32. 

The  Rash.  Hands,  114  (the  remaining  4  cases  had  marked  atrophy 
of  the  skin  of  the  hands) ;  face,  25;  neck,  23;  feet,  81;  pressure  areas,  30. 

Tongue.     Showed  the  usual  changes  in  the  majority  of  the  cases. 

Nervous  System.  Apparently  none  of  the  cases  showed  signs  of 
organic  nerve  disease. 

Edema.  The  total  number  of  cases  showing  this  symptom  was  38. 
The  distribution  was  as  follows:  Extremities,  32;  anasarca,  11;  serous 
cavities,  22. 

Urine.  57  cases  were  examined.  Albumin  is  noted  as  being  present 
in  considerable  amount  in  26  and  in  a  trace  only  in  7. 

Blood.  42  cases  were  examined  both  as  regards  absolute  and  differ- 
ential counts.  The  results  were  practically  the  same  as  those  found 
by  other  observers,  except  that  the  lymphocytosis  was  not  so  frequent 
or  so  high.  ,  .  . 

Besides  the  usual  diseases  common  to  a  subtropical  climate  phthisis 
was  noted  as  being  present  clinically  in  17.  The  severity  of  this  out- 
break can  readily  be  imagined  when  we  see  that  92  out  of  the  118  cases 

died.  m  . 

Postmortem.    Among  32  postmortem  examinations  the  following 

wras  found: 

Lungs.  Phthisis,  10;  pneumonia,  3;  pleural  effusion,  3;  tuberculous 
bronchial  glands,  2;  bronchiectasis,  1  (with  amyloid  liver  and  spleen). 

Heart.  Average  weight  7  ounces.  Normal,  except  pericarditis,  2; 
mitral  stenosis,  2. 

Spleen.  Average  weight  8  ounces  (the  largest  16  ounces,  the  smallest 
2  ounces;  8  showed  perisplenitis). 

Liver.  Average  weight  40  ounces;  fatty  changes  were  noted  in  13 
and  perihepatitis  in  2. 

Kidneys.  Normal,  except  for  3  which  showed  subacute  nephritis 
and  1  which  had  tuberculous  lesions. 

Intestines.    Dysenteric  ulceration  was  present  in  24  cases. 
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Miller  and  Ismail54  studied  the  mental  condition  of  757  insane  pella- 
grins. Upon  admission  to  the  hospital  these  cases  were  classified  as 
follows:  Acute  confusional  insanity  (amentia),  320;  mania,  acute, 
recurrent,  febrile,  115;  melancholia,  simple  and  recurrent,  113;  demen- 
tia, 103;  imbecility,  28;  adolescent  insanity,  26;  drug  insanity,  26; 
epileptic  insanity,  23;  general  paralysis  of  the  insane,  2;  returned  not 
insane,  1—757.  Thus  320  cases,  or  42  per  cent.,  fall  directly  under 
heading  of  amentia,  the  typical  psychosis  of  the  earlier  stages.  The 
word  typical  is  used  advisedly.  The  time  is  now  ripe  for  a  definite 
classification  of  these  cases.  Even  81  of  the  115  cases  classified  on 
admission  under  mania,  and  86  of  the  113  cases  classified  on  admission 
under  melancholia,  prove,  from  subsequent  examination  of  their  histor- 
ies, to  fall  under  the  one  heading— amentia  of  Meynert.  Thus  the 
percentage  of  cases  in  this  group  reaches  the  high  figure  of  64.5  per 
cent.  The  103  cases  entered  as  suffering  from  dementia  represent 
patients  in  the  still  later  stages  of  the  disease.  Dementia  is  the  term- 
inal mental  condition.  For  example,  of  the  69  cases  admitted  in  the 
year  1912,  13  were  discharged,  31  died,  while  of  the  25  who  remain  in 
hospital  all  are  demented. 

Miller  and  Ismail  agree  with  Tanzi,  Babcock  and  Wood  in  the  early 
amentia,  later  dementia  and  in  the  difficulty  of  diagnosis  in  the  psy- 
chosis of  the  pellagrin  removed  from  the  pellagrous  district  and  espe- 
cially during  the  intereruptive  period.  With  regard  to  the  remaining 
cases,  a  certain  number  of  patients  will  always  present  themselves 
with  pellagra  superimposed  on  some  other  mental  condition,  chiefly 
the  hereditary  states. 

Treatment.  Roberts55  discusses  the  treatment  of  pellagra  in  detail. 
He  stresses  the  importance  of  food,  and  the  necessity  of  cooperation  on 
the  part  of  the  patient.  Directions  and  not  appetite  should  be  followed, 
and  the  patient  should  eat  whether  he  wishes  to  or  not.  Liquid  diet 
is  given  chiefly  for  an  acute  attack  with  "sore-mouth,"  esophagitis, 
rectitis  and  difficulty  in  chewing  or  swallowing.  To  feed  all  the  articles 
included  in  the  appended  list  in  twenty-four  hours  gives  an  intake 
above  3000  calories.  It  may  be  unwise  or  impossible  to  feed  so  much 
in  a  given  case.  However,  2000  calories  or  above  is  a  good  rule,  with 
three  meals  a  day,  and  milk  and  eggs  between  and  at  night.  Articles 
from  the  general  diet  should  be  added  as  soon  as  the  condition  permits. 

Generally  speaking,  the  diet,  except  in  the  above-mentioned  instances, 
should  consist  of  fresh,  lean  meat,  two  eggs,  two  glasses  of  milk  either 
sweet  or  buttermilk,  and  butter  should  be  eaten  daily,  along  with 
vegetables  and  breads  to  make  a  well-balanced  diet.  The  following 
is  a  brief  outline  from  which  a  choice  may  be  made:  Breakfast:  Fresh 
fruit  or  oatmeal,  with  milk  and  butter.  One  or  two  eggs  or  a  meat. 
Grits,  bread,  gravy.  Milk  or  coffee  or  tea.  Dinner:  A  meat  of  any 
kind,  including  roast,  steak,  mutton,  chicken,  fish,  pork,  game.  Bread 
of  any  kind.  Vegetables,  including  especially  peas  and  beans,  fresh 
vegetables  of  3,  6,  10,  and  20  per  cent,  carbohydrate  content.     These 

54  Lancet,  1920,  cxcix,  788. 

65  Journal  of  the  American  Medical  Association,  1920,  lxxv,  24. 
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can  vary  on  different  days;  potatoes,  rice  and  :'>  per  cent,  alternating 
with  peas,  beans,  butterbeans,  corn,  macaroni,  onions,  beets,  etc. 
Milk,  butter,  desserts,  jellies,  salads.  Supper:  Bread,  butter,  milk, 
eggs,  a  meat,  fruit,  clabber,  cheese,  gravy,  grits,  syrup  and  jam  or 
preserves  occasionally. 

DIET   LIST    FOE    USE    DURING    AN    ATTACK   OF   PELLAGRA. 

Carbo- 
Proteins,      Fat,       hydrate, 
Food.  Ounces.  Measure.  percent,  percent,  percent.    Calories. 

Eggs  (6)       

Milk -IS         ti  ^lassos  .       . 

( 'ream Hi         2  glasses  . 

Sugar i       Eeaping  table- 
spoonful 

Cocoa 1         Tablespoonful 

Milk  toast     ....       2         2  slices     . 

Oat  meal,  cream  wheat        3         3  heaping  table- 
spoonfuls 

Apple  sauce        ...        1^       Heaping  table- 
spoonful 

Butter 1         3  balls  or  pat- 
ties 

Totals 117         217         179         3142 

The  rest  cure  should  he  instituted  during  an  acute  attack  and  when- 
ever weakness  and  underweight  are  present.  "Food,  flat  and  fat"  are 
triple  alliterative  therapeutics  for  pellagrins. 

Drugs,  according  to  Roberts,  are  of  minor  importance. 

(a)  The  tincture  of  nux  vomica,  in  doses  of  from  15  to  25  drops  after 
meals,  is  of  value  as  an  appetizer  and  stimulant,  (b)  Dilute  hydro- 
chloric acid  in  doses  of  from  20  to  30  drops  is  often  of  value  with 
low  gastric  acidity  or  persistent  diarrhea,  which  is  often  an  accom- 
paniment of  the  diarrhea,  (c)  An  endocrine  mixed  tablet,  thymus, 
thyroid,  suprarenal  and  pituitary,  seems  to  help  in  certain  cases  with 
marked  somasthenia,  low  blood-pressure  and  muscular  weakness,  (d) 
Zinc  oxid  ointment  or  cold  cream  aids  in  smoothing  and  softening  the 
rough,  scaling  or  inflamed  or  fissured  skin,  (e)  Sedatives  and  opiates 
are  rarely  indicated.  Acetylsalicylic  acid,  or  a  capsule  containing  1 
grain  of  caffein,  2  grains  of  phenacetin,  and  3  grains  of  acetylsalicylic 
acid  aids  in  relieving  the  many  little  pains  and  complaints  with  which 
the  nervous  pellagrin  is  afflicted. 

Hospital  Treatment  is  often  of  value.  Roberts  states  that  pellagrins 
during  an  attack  do  better  in  a  hospital  or  institution  than  at  home. 
A  change  of  table  aids  the  appetite.  Eating  at  regular  hours  is  essen- 
tial. The  diet  list  should  be  written.  Surgery  should  be  avoided 
unless  a  real  surgical  emergency  arises. 

Scurvy.  Etiology.  Antiscorbutics.  The  value  of  fresh  fruits 
and  vegetables  as  prophylactic  and  curative  agents  in  scurvy  was 
known  to  the  Dutch  as  far  back  as  1564  and  had  been  success- 
fully employed  by  Sir  Robert  Hawkins  in  1600  in  the  British  Navy. 
The  advent  of  bacteriology  led  to  the  presumption  that  perhaps  scurvy 


SCURVY  277 

was  a  bacterial  disease.  The  most  recent  evidence  against  the  bac- 
terial origin  has  been  presented  by  Givens  and  Hoffman,56  who  made 
bacteriological  examinations  of  the  blood  and  tissues  of  scorbutic 
animals.  Blood  from  the  latter  regardless  of  the  diet  producing  the 
disease  was  found  to  be  sterile.  The  enlarged  front  joints  of  guinea- 
pigs  developing  scurvy  on  oats  alone  were  sterile;  this  was  likewise 
true  in  the  majority  of  cases  of  guinea-pigs  developing  scurvy  on  other 
special  diets.  Occasionally,  staphylococci  or  diplococci  were  isolated 
but  these  could  not  be  made  to  produce  scurvy  when  introduced  into 
healthy  guinea-pigs.  The  intestinal  flora  likewise  showed  no  differences 
between  the  scorbutic  and  non-scorbutic  animals  which  could  explain 
the  genesis  of  the  disease. 

It  is  pretty  generally  conceded  that  scurvy  is  not  a  bacterial  disease, 
but  one  due  to  some  food  deficiency.  Bassett-Smith,57  in  discussing 
its  prophylaxis  in  the  Royal  Navy,  states  that  Sir  Gilbert  Blane,  in 
1757,  pointed  out  the  importance  of  cleanliness,  sufficient  ventilation, 
and  absence  of  damp  in  ships,  and  the  need  of  a  supply  of  lemon-juice 
for  the  prevention  of  scurvy.  It  was,  however,  not  until  1796,  when 
he  was  one  of  the  Commissioners  of  the  Navy  Board,  that  the  use  of 
lemon-juice  was  ordered  as  an  essential  part  of  the  naval  dietary,  and 
this  quickly  resulted  in  the  practical  disappearance  of  scurvy  from  the 
Service  afloat.  In  1782,  two-thirds  of  an  ounce  of  lemon-juice  per 
man  per  diem  protected  the  whole  ship's  company  of  H.  M.  S.  Suffolk 
during  a  voyage  of  twenty-three  weeks  without  touching  port.  In  a 
discussion  on  the  probable  causes  of  the  disease,  which  he  attributed 
to  the  lack  of  a  "certain  element  which  is  necessary  for  growth  and 
repair,"  Blane  foreshadowed  the  present  deficiency  theory.  Bassett- 
Smith  states  that  from  that  time  to  the  present  lime-juice  has  been 
a  standing  ration,  but  its  efficacy  has  disappeared  largely  because 
lime-juice  is  less  effective  than  lemon-juice.  He  advises  concentrated 
preparations  for  use  under  condition  of  service  which  preclude  regular 
rations  of  fresh  fruit  and  other  non-preventive  substances.  The  method 
of  preparation  evolved  is  as  follows: 

The  juice  of  fresh  lemons  is  roughly  filtered  through  muslin  and 
then  through  filter  paper  under  reduced  pressure  by  means  of  a  water 
pump.  The  filtered  juice  is  evaporated,  in  vactio  over  sulphuric  acid 
at  ordinary  temperature  (13.5°  to  15.5°  C.).  The  residue  of  non- 
crystallizable  syrup  is  worked  up  into  as  stiff  a  paste  as  possible  with 
a  mixture  of  anhydrous  lactose  97  per  cent.,  gum  tragacanth  3  per 
cent.  The  paste  is  cut  up  into  sections,  each  containing  the  juice  of 
half  a  lemon.  These  are  rolled,  faced  with  the  mixture,  and  pressed 
to  assume  the  lozenge  form.  These  tablets  have  been  stored  at  15°, 
30°  and  37°  C.  for  months,  and  have  been  employed  in  the  experiments. 
The  average  yield  of  juice  from  one  lemon  is  about  48  c.c,  and  each 
tablet  contains  the  equivalent  of  24  c.c.  of  unfiltered  juice.  The  whole 
process  takes  about  five  days;  no  heat  whatever  is  used.  For  general 
service,  when  large  quantities  are  required,  the  non-heated  eoncen- 

r°Cl  Journal  of  Biological  Chemistry,  March,  1920,  xli. 
57  Lancet,  1920,  cxcviii,  1102. 


278      I'l  \1\:   DISOh'DKHS   OF   NUTRITION   AND   METABOLISM 

trated  syrup,  as  obtained  before  being  mixed  with  lactose,  might  be 
kept  in  bottles  and  the  equivalent  of  24  c.c.  of  fresh  lemon-juice  be 

given  per  man,  after  solution  in  water  to  which  sugar  has  been  added 
at  the  time  of  issue.  It  is  probable  that  this  syrup  would  keep  without 
mould  formation  and  this  aspect  is  at  present  under  consideration. 

Iless;,N  lands  the  value  of  canned  tomatoes  as  an  antiscorbutic  for 
artificially-fed  infants.  It  is  palatable,  well  borne,  readily  available 
and  comparatively  inexpensive  as  compared  to  orange-juice.  He 
recommends  it  in  doses  of  one  ounce  a  day  for  infants. 


Done  lesion  at  epiphyses  of. 

lony  bones 

Done  lesion  at  function  of 
rib  and  cartilage 

Periosteal     hemorrhage 

Subcutaneous,  muscular 
subserous  <&  joint 
hemorrhages 

Spongy  sums. 


Nerve  degenerations 


Ca  rd  i'ii  c  h  yi  ie  rtroph  u 
and  degeneration 


Dropsjj. 


Palsy 

Fig.  46. — Chart  showing  gradation  from  polyneuritis  avium  to  rickets.      (Darling.) 

Hoist  and  Frolich59  describe  a  technic  for  the  preservation  of  the 
antiscorbutic  properties  of  cabbage  by  drying.  They  state  that  thin 
slices  of  cabbage  which  are  dried  for  one  week  in  an  incubator  at  37° 
C,  and  thereupon  at  the  same  temperature  by  means  of  phosphorus 
pentoxid,  showT  pronounced  antiscorbutic  properties  when  kept  at 
37°  C.  for  from  eighteen  to  twenty-six  months  in  vacuum  bottles. 
The  same  cabbage  loses  almost  all  of  these  properties  when  not  treated 
with  phosphorus  pentoxid  but  kept  for  eighteen  months  at  37°  C.  in 
closed  vessels  with  calcium  chloride.  If  treated  as  under  (2)  the 
cabbage  keeps  its  properties  much  better  at  +4  to  +10  to  12°  C. 
The  results  are  better  than  mentioned  under  (2),  but  not  so  good  as 
under  (3),  when  the  cabbage  is  kept  at  +4°  in  closed  vessels  without 
any  drying  remedies. 

That  improper  cooking  of  vegetables  causes  scurvy  is  illustrated 
in  the  experience  of  Chick  and  Dalyell,60  who  report  an  outbreak  of 


58  New  York  State  Medical  Journal,  1920,  xx,  209. 

59  Journal  Tropical  Medicine  and  Hygiene,  1920,  xxiii,  261. 
fi0  British  Medical  Journal,  1920,  ii,  546. 
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the  disease  affecting  40  children  out  of  64  under  treatment  for  tuber- 
culosis. From  the  study  of  the  dietary,  they  came  to  the  conclusion 
that  fault  lay  in  the  method  of  cooking  food  employed  in  the  hospital 
which  involved  a  serious  destruction  of  antiscorbutic.  They  suggest, 
as  one  of  the  means  of  prevention,  the  germination  of  dry  peas,  beans 
and  lentils  before  cooking,  especially  when  fresh  vegetables  and  fruit 
are  difficult  to  obtain. 

McClendon61  and  his  co-workers  showed  that  the  sprouted  cereal 
grains  are  rich  in  antiscorbutic  substance.  In  such  grains  the  anti- 
scorbutic substance  is  not  destroyed  by  heating  to  70°  C.  Faber62 
showed  that  honey  has  no  antiscorbutic  property. 

Clinical  Manifestations.  Bassett-Smith63  calls  attention  to  the 
close  relationship  of  beriberi,  scurvy  and  rickets,  and  reproduces  a 
chart  from  Darling  showing  how  the  manifestations  of  these  diseases 
overlap. 

SHOWING    AFFINITIES   AND   PATHOLOGICAL   FEATURES    OF   SCURVY, 
BERIBERI,    ETC.f 
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t  Trop.  Dis.  Bull.,  vol.  v,  1915.  *  Depending  on  age  of  patient. 

Zilva  and  Still64  call  attention  to  the  fact  that  exophthalmos  or  prop- 
tosis,  as  a  result  of  orbital  hemorrhage,  is  an  occasional,  but  not 
frequent  concomitant  of  scurvy  in  infants.  Out  of  64  cases  6  showed 
orbital  hemorrhage,  and  in  5  of  these  there  was  proptosis;  the  prop- 
tosis  in  all  cases  was  limited  to  the  left  eye.  Of  11  cases  recorded 
by  various  observers,  3  showed  proptosis  in  both  eyes,  3  in  the  right 
eye  only,  and  5  in  the  left  eye  only.  During  experiments  on  monkeys, 
Zilva  noticed  the  development  in  one  instance  of  exophthalmos  and 
hemorrhage  into  the  eye-lids  which  disappeared  under  antiscorbutic 
treatment.  The  same  writer  in  association  with  Harden  noted  the 
same  experience  the  year  before.  In  human  beings  there  seems  to 
be  a  special  liability  to  involvement  of  the  left  eye. 

61  Journal  of  Biologic  Chemistry,  1919,  xl,  243. 

62  Ibid.,  1920,  xliii,  113. 

53  Lancet,  1920,  cxcviii,  1102. 

63  Ibid.,  1920,  cxcviii,  1008. 
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Comby68  calls  attention  to  what  we  all  know,  but  frequently  forget, 
namely,  that  when  an  infant  keeps  its  limbs  still  and  cries  if  they  are 
touched,  we  ought  to  suspect  scurvy.  This  painful  pseudoparaplegia 
is  a  very  important  diagnostic  factor,  since,  as  Comby  points  out, 
the  gums  may  be  normal. 

I  less  and  Unger88  point  out  that  the  so-called  rachitic  rosary  which 
is  regarded  as  pathognomonic  of  rickets,  also  occurs  frequently  with 
infantile  scurvy,  in  fact  they  regard  it  as  one  of  the  typical  signs  of 
this  disorder.  It  disappears  rapidly  with  the  recession  of  the  other 
symptoms  when  the  antiscorbutic  deficiency  is  overcome. 

Newell67  discusses  the  roentgen-ray  findings  in  a  case  of  infantile 
scurvy.  The  diagnosis  was  based  on  the  line  of  decreased  density  in 
the  lower  portion  of  the  right  femur,  with  increased  density  distal  to 
it.  There  was  also  a  suggestion  of  this  appearance  in  the  right  tibia, 
and  evidence  of  some  abnormal  change  was  noted  in  the  same  locality 
in  the  left  extremity  and  at  both  angles,  but  the  appearance  here  was 
not  typical  and  somewhat  suggested  rickets.  There  was  no  evidence 
of  hemorrhage.  At  a  second  examination,  made  one  week  after  the 
first,  the  roentgenogram  showed  enormous  subperiosteal  effusions 
extending  the  entire  lengths  of  the  shafts  of  both  femurs.  The  hemor- 
rhages had  stopped  abruptly  at  the  lines  of  absorption.  This  phe- 
nomenon is  apparently  due  to  the  fact  that  the  periosteum  in  child- 
hood is  loosely  attached  to  the  shaft  of  the  bone,  but  firmly  attached 
at  the  epiphyseal  line;  consequently,  the  hemorrhages  raise  the  peri- 
osteum very  easily,  but  meet  with  a  barrier  at  the  epiphyseal  junction. 

Porter  and  Carter68  state  that  in  their  experience  most  of  the  cases 
come  to  the  clinics  undiagnosed,  suggesting  that  the  less  evident  sub- 
acute cases  are  frequently  overlooked.  They  state  that  the  diagnosis 
of  the  most  frequent,  though  least  recognized  form,  is  easy  after  a 
careful  history  has  been  taken  and  clinical  observations  made.  The 
mother  complains  that  the  child  is  "fussy"  and  irritable  and  that  it 
cries  when  she  takes  it  up.  There  is  usually  no  swelling  of  the  epi- 
physes at  this  stage  but  it  is  probable  that  there  is  a  history  of  easy 
bruising  and  there  may  be  hemorrhagic  spots  somewhere  over  the  body. 
One  of  their  cases  showed  no  other  sign  than  a  black-and-blue  ring 
around  the  buttocks  where  a  tightly  pinned  diaper  had  made  pressure, 
except  some  tenderness  referable  to  the  bones.  The  diagnosis  of  sub- 
acute scurvy  was  justified  because  both  symptoms  cleared  up  promptly 
when  the  child  was  given  orange-juice  and  potato  cream— a  therapeutic 
test  which  can  easily  be  applied  to  all  suspicious  cases  with  an  assur- 
ance that  no  harm  will  be  done  even  if  some  other  cause  of  tenderness 
and  easy  bruising  be  found.  In  the  category  of  subacute  forms  may 
be  placed  several  reported  cases  in  which  hematuria  was  the  predomi- 
nant or  only  symptom  of  the  disease— a  symptom  which  rapidly  vanished 
wrhen  antiscorbutic  foods  were  added  to  the  dietary. 

68  Medecine,  1920,  i,  673. 

66  American  Journal  of  Diseases  of  Children,  1920,  xix,  331. 

67  American  Journal  of  Roentgenology,  1920,  vii,  371. 
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In  this  connection  it  is  interesting  to  note  that  a  disinclination  to 
move  the  legs  may  be  a  symptom  of  that  common  disorder  of  female 
infants,  cystitis.  It  also  occurs  in  syphilitic  involvement  of  the  bones. 
As  in  the  fully  developed  florid  form,  a  careful  history  will  usually 
elicit  the  fact  that  the  child  has  been  fed  on  an  overheated  food.  In 
cases  developing  in  breast-fed  infants,  the  possibility  of  some  definite 
constitutional  disturbance  on  the  part  of  the  mother  should  be  con- 
sidered. The  beginning  of  the  disease  is  usually  gradual.  Close  ques- 
tioning will  usually  indicate  that  there  was  a  period  of  anorexia,  head 
sweating,  pallor,  anemia,  restlessness  and  discomfort  of  varying  degree 
before  the  onset  of  the  alarming  symptoms.  The  major  symptoms 
appear  with  dramatic  suddenness.  The  child  seems  to  have  become 
paralyzed,  and  after  a  few  hours  or  days  of  pseudoflaccid  palsy,  it 
assumes  a  characteristic  dorsal  position  with  flexion  and  outer  rota- 
tion of  the  thighs,  or  if  the  upper  extremities  are  affected  a  pseudopalsy 
simulating  the  Erb  type.  Swellings  appear  at  the  region  of  the  epi- 
physes. The  most  commonly  affected  are  the  lower  epiphyses  of  the 
femur;  next  in  frequency  the  lower  epiphyses  of  the  tibia;  after  these 
the  epiphyses  of  the  hip-joint  and  the  upper  epiphyses  of  the  humerus. 
The  swellings  are  due  to  hemorrhages  by  which  the  periosteum  is 
raised  causing  great  tenderness.  Any  epiphysis  in  the  body  may  be 
the  site  of  the  hemorrhage.  The  growth  cartilages  of  the  vertebra? 
may  be  involved  in  the  process  and  such  cases  have  been  mistaken 
for  acute  Pott's  disease.  Hemarthroses  are  also  found,  while  such  a 
bizarre  occurrence  as  a  hemorrhage  under  the  periosteum  of  the  orbit 
resulting  in  a  unilateral  proptosis  which  occurred  in  one  of  the  cases. 
Even  before  these  major  symptoms  develop,  an  examination  of  the 
mouth  may  reveal  spongy  gums  which  bleed  on  the  slightest  trauma. 
At  the  same  time  the  skin  may  show  evidence  of  cutaneous  or  subcu- 
taneous hemorrhages.  As  well  as  the  skin,  any  mucous  membrane 
may  be  the  site  of  a  hemorrhage.  If  this  occurs  along  the  course  of 
gastro-intestinal  tract,  melena  may  be  in  evidence— sometimes  it  is 
even  the  earliest  symptom.  Fever  may  or  may  not  be  present.  Severe 
and  neglected  cases  frequently  show  the  cardiorespiratory  syndrome 
first  described  by  Hess  in  1917.  It  cbnsists  of  a  broadening  of  the 
base  of  the  heart  as  shown  by  percussion  and  radiograph,  and  a  marked 
increase  in  pulse  and  respiration  rate.  Hess  believes  this  condition  is 
due  to  a  nerve  affection  similar  to  that  found  in  the  "  deficiency  diseases," 
adult  scurvy,  beriberi  and  pellagra.  Since  reading  his  communication, 
Porter  and  Carter  have  twice  encountered  the  syndrome  which 
undoubtedly  were  overlooked  in  their  earlier  cases. 

According  to  Porter  and  Carter,  the  chance  of  confusing  scurvy 
with  other  conditions  is  remote.  The  rarity  of  rheumatism  during 
the  first  and  second  years  affords  a  sufficient  differential  _  diagnosis. 
Syphilitic  epiphysitis  is  not  usually  accompanied  by  evidences  of 
external  bleeding,  and  the  history  and  concomitant  symptoms  of  lues 
may  be  elicited.  Sarcoma  is  usually  limited,  at  least  during  its  earlier 
stages,  to  a  single  bone,  and  the  generalized  tenderness  of  scorbutus 
fails  to  develop.     Osteitis  is  also  a  disease  without  great  hemorrhagic 
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tendency  and  runs  a  characteristic  febrile  course.  Furthermore, 
radiographs  of  these  varying  conditions  are  pathognomonic. 

Beriberi.  Sprawson69  has  reviewed  the  outbreak  of  beriberi  in  the 
Mesopotamian  Force  occurring  between  1915  and  1919.  The  cases 
returned  as  beriberi  during  this  campaign  may  be  classed  into  three 
divisions:  (a)  British  cases,  occurring  among  the  land  forces.  Of 
these  there  were  84  in  1917  and  51  in  1918.  (b)  Chinese  cases,  among 
( 'hinese  laborers  on  land.  Of  these,  there  were  647  in  1917,  198  in  1918, 
and  76  up  to  the  end  of  September,  1919.  (c)  Ship  cases,  occurring 
among  Indian  crews.  There  was  a  small  epidemic  in  1916  and  another 
in  19 IS.     There  were  practically  no  Indian  cases  on  land. 

It  is  the  opinion  of  the  writer  that  though  the  clinical  picture  is 
approximately  the  same  in  each  of  the  three  classes  of  cases,  and 
though  the  pathological  lesion  is  also  in  all  probability  approximately 
the  same,  yet  the  etiology  of  each  class  is  different.  In  the  etiology 
of  this  cardio-neurotoxic  syndrome  there  appear  to  be  two  main  pre- 
disposing causes,  food  deficiency  and  infection.  The  exciting  cause 
may  be  fatigue,  secondary  infection,  or  other  depressing  factor.  If 
this  be  correct,  the  syndrome  may  arise  under  entirely  different  cir- 
cumstances, and  the  measures  necessary  for  its  prevention  or  treatment 
should  accordingly  be  varied  to  suit  the  particular  instance.  Con- 
cerning these  classes,  the  writer's  views  are: 

1.  That  the  British  cases  were  not  due  to  a  food  deficiency,  but  that 
they  were  of  infective  origin. 

2.  That  the  Chinese  cases  have  previously  suffered  from  beriberi  in 
their  own  country,  the  result  either  of  diet  deficiency  or  infection;  or 
else  they  have  lived  for  a  prolonged  period  in  such  a  state  of  vitamin 
deficiency  that  illness,  or  fatigue,  or  other  depressing  cause  may  allow 
the  ill-effects  of  this  long-standing  deficiency  to  evince  themselves. 
In  other  words,  that  they  wTere  suffering  from  "latent  beriberi"  when 
they  landed  in  Mesopotamia. 

3.  That  the  ship  cases  were  examples  of  the  orthodox  primary  beri- 
beri, arising  from  recent  vitamin  deficiency.  This  primary  beriberi  can 
be  readily  prevented  by  attention  to  the  diet;  but  once  the  syndrome  has 
developed,  cure  is  sometimes  tardy. 

This  conception  of  the  human  cases  of  beriberi  is  still  more  com- 
prehensible when  compared  wdth  the  results  of  animal  experiments, 
such  as  McCarrison's  observations  on  birds.  In  19.14,  McCarrison, 
by  means  of  infection  with  Bacillus  suipestifer,  induced  polyneuritis 
gallinarum  in  birds  fed  on  abundance  of  mixed  grains.  Birds  that 
survived  the  bacillary  infection  for  six  days  developed  polyneuritis: 
These  correspond  to  the  British  cases  (Class  A)  in  which  the  presence 
of  an  infection  is  suggested.  McCarrison's  male  pigeons  that  took 
on  an  average  sixty-one  days  of  totally  avitaminic  diet  to  acquire 
beriberi  correspond  to  the  ship  cases  (Class  C),  where,  as  will  be  shown, 
five  months  of  a  partially  avitaminic  diet  were  sufficient  to  induce  the 
disease  in  men. 

69  Quarterly  Journal  of  Medicine,  1920,  xiii,  337. 
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McCarrison  also  found  that  with  the  combined  factors  of  deficient 
diet  and  infection  acting  together,  the  cardio-neurotoxic  syndrome 
developed  in  birds  with  greater  readiness  than  when  either  factor 
acted  alone.  It  is  suggested  that  the  Chinese  of  Class  B  are  analogous 
to  these  pigeons. 

Sprawson  relates  a  clinical  account  of  a  typical  case  as  occurring  in 
a  medical  officer.  Captain  "C,"  a  medical  officer,  aged  twenty-six 
years,  stationed  in  a  camp  on  the  line  between  Baghdad  and  Persia, 
suffered  from  diarrhea  in  the  first  week  of  November,  1917.  For 
two  or  three  days  there  was  a  rise  of  temperature  to  about  100°  F. 
On  recovery  from  the  diarrhea,  the  patient  noticed  weakness  of  his 
legs,  and  for  this  complaint  was  admitted  to  hospital  on  November  10. 
At  this  time  were  noted  tenderness  of  the  calves  and  exaggeration 
of  the  knee-jerks,  together  with  some  palpitation  on  walking  and 
slight  swelling  of  the  feet.  With  this  clinical  history,  the  patient  was 
evacuated  to  Baghdad. 

The  patient  stated  that  his  diet  in  camp,  where  he  was  a  medical 
officer  to  an  Indian  regiment,  was  particularly  good.  It  appears  to 
have  been  rich  in  anti-beriberi  vitamins,  for  he  took  daily  porridge 
and  four  fresh  eggs,  exclusive  of  those  in  puddings,  etc.  He  ate  rice 
but  rarely.  No  one  else  in  the  regiment  or  in  the  camp  seems  to  have 
been  similarly  attacked. 

On  arrival  in  Baghdad,  the  knee-jerks  were  absent.  There  was 
some  cardiac  dilatation,  the  apex-beat  being  in  the  nipple  line.  There 
was  no  tachycardia  while  the  patient  lay  in  bed.  After  five  days  in 
Baghdad  the  patient  was  evacuated  down-stream  and  reached  Amara 
a  week  later.  On  his  arrival  there  the  knee-jerks  had  returned.  On 
arrival  in  Busra,  in  the  first  week  of  December,  patches  of  skin  anes- 
thetic to  light  touch  and  to  pin-prick  were  discovered  on  the  tibial 
aspect  of  each  leg  extending  nearly  half-way  from  ankle  to  knee.  The 
apex-beat  was  now  noted  as  being  outside  the  nipple  line.  The  tender- 
ness of  the  calves  were  still  present.  The  patient  was  evacuated  from 
Busra  to  India  and  after  convalescence  and  a  few  weeks'  leave  was  fit 
to  return  to  duty  in  Mesopotamia.  During  eighteen  months'  further 
duty  in  Mesopotamia,  he  has  shown  no  recurrence  of  the  disease. 

Sprawson  states  that  the  idea  that  beriberi  is  due  to  a  food  deficiency 
and  to  nothing  else  has  of  recent  years  been  too  dogmatically  stated. 
The  numerous  medical  officers  who  have  worked  in  Mesopotamia  dur- 
ing the  last  three  years  arrived  in  the  country  imbued  with  that  teach- 
ing. Many  of  them  have  come  in  contact  with  British  or  Chinese 
cases  and  tried  to  reconcile  their  previous  teaching  with  the  facts 
as  described  here  and  with  the  conditions  under  which  these  cases 
have  arisen.  This  they  have  been  unable  to  do,  and  many  have  left 
Mesopotamia  with  the  impression  that  the  accepted  theories  as  to  the 
causation  of  beriberi  are  incomplete. 

Sprawson  concludes  that  the  disease  called  beriberi  is  a  syndrome 
which  may  arise  from  various  causes  under  different  circumstances. 
One  class  of  case  is  not  due  to  a  food  deficiency;  but  appears  to  result 
from  an  infection.     Other  cases  are  due  to  a  vitamin   deficiency  m 
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the  food:    this  takes  a  few  months  to  operate  in  a  previously  healthy 
subject  and  may  be  called  "primary  beriberi." 

In  yet  another  class  the  syndrome  arises  apparently  from  the  effect 
of  some  depressing  influence,  or  secondary  infection  on  a  subject  pre- 
viously rendered  susceptible  to  the  disease.  These  cases  may  he 
considered  to  have  been  suffering  from  "latent  beriberi."  In  all 
classes  the  clinical  appearance  is  approximately  the  same,  there  being 
differences  only  in  the  relative  frequency  of  various  manifestations  in 
the  three  groups. 

Gout.  In  a  very  interesting  paper  in  which  is  presented  a  clinical  study 
of  ll(i  cases  of  gout,  Williamson70  calls  attention  to  the  frequent  failure 
to  diagnose  this  not  uncommon  disease.  One  patient  returned  to  the 
hospital  on  five  different  occasions  at  intervals  of  perhaps  a  year, 
before  the  correct  and  really  very  obvious  diagnosis  was  made.  Another 
patient  was  operated  on  in  a  surgical  ward  for  an  "infected  hand"  and 
the  finger  amputated,  and  the  mistake  never  discovered  until  his  next 
visit  to  the  hospital  a  long  time  afterward.  Still  another  patient  left 
the  hospital  rather  than  be  operated  on  for  a  "bunion,"  which  a  later 
stay  in  a  medical  ward  showed  to  be  an  ordinary  gouty  toe.  Indeed 
this  mistake  was  repeatedly  made.  Still  a  fourth  patient  had  a  knee 
opened  and  scraped,  and  several  years  later  a  finger  operated  on  with 
the  diagnosis  of  infectious  arthritis. 

These  experiences,  no  doubt,  have  been  and  are  being  encountered 
elsewhere.  A  review  of  Williamson's  study  is  therefore  highly  import- 
ant. He  found  that  among  the  116  cases  there  was  only  1  woman, 
an  incidence  of  less  than  1  per  cent.  He  found  the  age  distribution 
as  follows:  Up  to  ten  years,  no  cases;  from  ten  to  twenty,  no  cases; 
from  twenty  to  thirty,  15  per  cent.;  from  thirty  to  forty,  37  per  cent.; 
from  forty  to  fifty,  29  per  cent.;  from  fifty  to  sixty,  18  per  cent.;  from 
sixty  to  seventy,  1  per  cent.  The  average  age  at  time  of  first  attack 
was  thirty-eight  years.  The  interesting  fact  elicited  is  that  15  per 
cent,  developed  their  first  attack  before  their  thirtieth  year.  This  is 
rather  opposed  to  the  idea  that  gout  is  exceedingly  rare  before  thirty 
or  thirty-five  years.  Heredity  was  an  insignificant  factor.  The 
occupations  were,  as  a  rule,  those  requiring  hard  manual  labor  and 
in  none  of  the  cases  did  lead  seem  to  have  been  an  actually  demonstrable 
etiological  factor,  although  in  11  instances  (9.4  per  cent.)  the  individual 
had  to  deal  more  or  less  with  lead.  Trauma  and  syphilis  were  unim- 
portant etiological  factors.  On  the  other  hand,  the  influence  of  alcohol 
was  very  striking.  Only  4  patients  stated  that  they  drank  no  alcohol 
or  in  negligible  quantities.  In  9  cases  the  patient  consumed  a  small 
amount  of  alcohol  daily;  41  others  declared  themselves  to  be  moderate 
drinkers,  while  the  remainder  were  heavy  drainkers,  some  to  great 
excess.  No  difference  could  be  noted  in  those  who  consumed  only 
beer,  and  those  who  drank  whisky  by  itself,  or  in  addition  to  beer. 
The  latter  condition  of  affairs  was  the  common  one.  Among  101 
patients  in  which  the  nutritional  state  was  noted,  it  was  found  that  92 
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were  well  nourished,  8  were  fairly  well  nourished  and  1  poorly  nourished. 
These  findings  were  interpreted  as  showing  that  in  a  population  which 
normally  is  none  too  well  nourished,  the  big,  well-developed,  portly 
individual  is  the  one  who  develops  gout. 

The  clinical  histories  of  the  116  patients  showed  some  interesting 
features.     In  5  instances  the  patient  entered  the  hospital  with  his 
first  attack  of  the  disease.    The  onset  in  all  was  acute,  with  intense 
pain  in  the  affected  joint,  which  was  in  the  great  toe  in  3  cases  and 
the  instep  in  2.     The  joints  were  moderately  swollen  in  all  of  them, 
and  red  and  hot.     The  fever  is  noteworthy  in  that  the  average  was 
only  100.3°  F.     One  patient  had  been  ill  for  four  weeks  before  admis- 
sion, and,  in  addition  to  this,  spent  twenty  days  in  the  hospital,  which 
is  the  best  evidence  of  the  severity  of  the  attack.     The  remaining  4 
patients  averaged  three  days'  sickness  before  entering  the  hospital, 
and  remained  in  the  hospital  on  an  average  of  two  weeks.     In  only 
one  of  these  first  attacks  were  any  other  joints  than  those  of  the  foot 
involved.     In  this  particular  patient,  both  knees  were  attacked.     The 
remarkable  feature  of  these  first  attacks  is  their  uniformity,  each  case 
being  almost  a  replica  of  the  others.     The  same  uniformity  exists  in 
those  patients  who  came  in  for  second  or  subsequent  attacks.     As 
there  is  generally  a  lapse  of  some  years  between  the  first  and  subsequent 
attacks,  it  was  not  always  possible  to  determine  with  certainty  in 
what  joint  the  disease  began.     In  88  per  cent,  of  the  cases  in  which 
the  joint  first  affected  could  be  definitely  determined,  this  was  in  the 
great  toe,  and  it  is  noteworthy  that  the  right  toe  was  involved  a  little 
more  than  four  times  as  frequent  as  the  left.     The  small  toes  were 
involved  by  themselves  once,  the  ankle  and  instep  five  times,  the  left 
thumb  once,  and  the  left  knee  once.     It  is  equally  striking  that  in 
those  cases  in  which  the  disease  began  in  some  other  joint  than  the 
great  toe,  it  showed  a  strong  tendency  to  attack  that  member  later  on. 
In  our  series  this  was  the  case  to  such  an  extent  that  95  per  cent,  of 
our  patients  had  the  big  toe  involved  sooner  or  later,  leaving  only  5  per 
cent,  that  had  never  had  the  big  toe  involved.     The  great  majority 
of  the  patients  developed  the  attacks  at  night  and  with  great  sudden- 
ness.    A  few  noticed  the  pain  and  swelling  coming  on  in  the  daytime, 
and  it  was  noted  that  when  this  is  the  case  it  comes  on  during  the  day 
in  subsequent  attacks.     Four  cases  were  definitely  polyarticular  in 
their  first  attack.     In  all  of  these,  however,  tophi  were  subsequently 
found  in  the  ears,  and  in  two  of  them  sodium  biurate  crystals  in  the 
joint  fluid.     These  cases,  which  are  polyarticular  from  the  very  begin- 
ning, should  be  sharply  differentiated  from  the  ordinary  case,  which 
begins  in  the  toe  and  perhaps  remains  limited  to  the  toe,  or  to  the  toe 
and  instep  for  several  attacks,  and  then,  as  these  become  more  numerous, 
the  number  of  joints  involved  becomes  greater,  and  this  to  such  an 
extent  that  106  of  the  116  cases  became  definitely  polyarticular  in  the 
further  course  of  the  disease.     The  hospital  physician  who,  for  the 
most  part,  sees  the  case  only  after  many  attacks,  is  thus  confronted 
with  a  picture  of  six  or  eight  joints  simultaneously  involved.     This 
fact  probably  accounts  for  the  many  times  the  disease  is  diagnosed  as 
acute  articular  rheumatism. 
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It  is  remarkable  how  little  elevation  of  temperature  is  usually  present, 
the  average  maximum  of  our  series  being  100.3°.  This,  Williamson 
regards  as  of  the  highest  diagnostic  significance,  since  there  are  few 
clinical  pictures  in  which  a  half  dozen  joints  are  greatly  swollen  and 
reddened  which  exhibit  so  little  fever.  Tophi  were  present  in  66 
instances  (56  per  cent.).  They  were  present  in  the  ears  65  times, 
and  in  only  1  case  were  tophi  found  elsewhere  without  the  ears  being 
simultaneously  affected.  In  14  instances  there  were  tophi  in  the  ears 
and  in  other  portions  of  the  body  as  well.  Such  other  locations  were 
the  fingers,  toes,  knuckles,  thumb,  elbows  and  the  thyroid  cartilage. 
A  moderate  leukocytosis  occurred  in  most  of  the  cases.  The  highest 
e(Hint  that  Williamson  recorded  was  19,800;  the  average  count  was 
10,500.  The  blood-pressure  was  somewhat  higher  than  normal,  and 
averaged  147  systolic.  The  x-ray  study  of  42  of  the  cases  revealed  14 
as  shewing  either  definite  gouty  changes  or  else  changes  that  were 
consistent  with  gout.  All  of  the  other  28  cases  were  returned  with 
the  statement  that  the  joint  changes  indicated  hypertrophic  osteo- 
arthritis, or  else  showed  arthritic  changes  of  an  indefinite  character. 
The  conclusion,  therefore,  seems  inevitable  that  even  in  the  most 
skilled  hands,  the  roentgen  ray  is  of  very  little  service  from  a  diagnostic 
standpoint. 

Williamson  found  the  "abarticular"  forms  of  gout  almost  nil  in 
the  series  studied.  One  patient  died  of  angina  pectoris.  Sir  Humphry 
Rolleston,  in  discussing  Williamson's  paper,  stated  with  regard  to 
abarticular  gout,  that  there  is  a  distinct  tendency  to  regard  almost 
any  manifestation  occurring  in  a  gouty  person  as  gout;  for  example, 
gouty  bronchitis;  the  gout  going  to  the  stomach,  and  even  cerebral 
gout;  and  the  diagnosis  of  gout  and  goutiness  may  easily  be  much 
abused.  He  suggests,  however,  that  the  question  of  abarticular  gout 
is  deserving  of  serious  consideration.  Gout  is  a  disturbance  of  protein 
metabolism,  and  the  anaphylactic  state  of  gouty  patients  renders  them 
particularly  susceptible  to  various  articles  of  diet.  Therefore,  gouty 
manifestations,  although  they  are  clinically  different  from  frank  articu- 
lar gout,  may  be  due  to  the  same  change  of  metabolism  as  occurs  in 
the  articular  forms,  and  from  a  practical  point  of  view  may  react  to 
the  treatment  proper  for  gout. 

Diabetes.  Frequency.  Etiology.  In  contrast  to  the  general  feeling 
that  diabetes  is  on  the  increase  in  the  United  States,  one  finds  Kolisch's71 
statement,  which  has  just  come  to  our  notice,  of  the  reduced  incidence 
of  the  disease  in  the  mortality  statistics  from  Vienna.  These  are 
given  as  follows : 

DEATHS   FROM   DIABETES   IN   VIENNA   AND   TOTAL   MORTALITY. 

Total  mortality.  Cause  of  death:  Diabetes. 

Year.  Civilian.  Military.  Civilian.  Military. 

1913 32,130  184  327  2 

1914 31,480  1788  292  2 

1915 33,052  3966  265  6 

1916 33,494  4137  265  15 

1917 40,260  5871  194  15 

71  Die  Modernen  Behandlungsmethoden  des  Diabetes,  Vienna:  Urban  and 
Schwarzenberg,  1918. 
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Kolisch  believes  that  undernourishment  was  the  important  factor 
in  the  lessened  mortality  from  diabetes.  The  food  restrictions  reduced 
the  average  individual's  ration  to  a  minimum.  The  reviewer  believes 
that  the  "absence  of  individual  food  excesses"  is  perhaps  a  better 
way  of  explaining  than  "individual  undernourishment,"  since  the 
latter  conveys  the  idea  that  an  abnormal  state  is  necessary  to  control 
the  incidence  of  the  disease.  Kolisch's  experience  emphasizes  the 
necessity  for  individual  temperance  in  eating  if  the  future  efforts  to 
prevent  the  development  of  diabetes  are  to  be  successful. 

In  this  connection  it  is  important  to  recall  that  it  has  been  shown 
in  partially  depancreatized  animals  that  diabetes  may  be  initiated 
or  aggravated  by  overfeeding  with  foods  other  than  carbohydrates. 
Likewise,  in  human  beings,  the  development  and  downward  progress 
of  diabetes,  result  when  a  deficient  pancreatic  function  is  coupled  with 
an  excessive  diet  of  any  sort.  Allen72  found  that  in  the  early  stage 
glucose  is  more  powerful  than  starch  in  producing  diabetes,  and  animals 
which  are  progressing  toward  complete  recovery  on  a  starch  diet  can 
be  sent  into  hopeless  diabetes  by  the  admixture  of  glucose.  The 
glucose  being  absorbed  more  rapidly,  "floods"  more  rapidly  than  starch 
and  is  therefore  more  injurious  to  the  pancreatic  function.  Whenever 
permanent  diabetes  is  present,  so  that  complete  recovery  is  impossible, 
starch  brings  on  glycosuria  more  slowly  than  sugar,  but  just  as  surely. 
The  difference  in  time  in  different  cases  amounts  to  days,  weeks  or 
months.  The  clinical  lesson  from  such  experiments  is  that  even  if  a 
patient  becomes  free  from  glycosuria  on  withdrawal  of  sugar  only, 
nevertheless  other  foods  should  also  be  limited.  The  same  observer73 
noted  no  specific  differences  between  the  glycosuric  effects  of  the 
different  kinds  of  proteins. 

Another  very  important  lesson  which  has  been  emphasized  again  in 
Allen's  work74  is  that,  with  appropriate  restrictions  in  the  diet,  animals 
exhibiting  a  state  of  potential  diabetes  through  deprivation  of  part 
of  their  pancreatic  tissue  could  be  caused  to  gain  in  tolerance  and 
to  maintain  a  condition  of  health.  Further  evidence  that  injurious 
changes  were  not  in  progress  was  furnished  by  the  intact  state  of  the 
islands  of  Langerhans  in  the  residual  pancreatic  gland.  However,  when 
the  capacity  to  metabolize  is  strained  by  overfeeding,  as  is  so  often 
done  in  attempts  to  preserve  or  increase  the  weight  of  human  diabetics, 
disaster  inevitably  follows.  Allen  states  that  every  detail  of  the 
downward  progress  of  human  patients  on  various  diets  is  reproduced 
in  such  animals.  They  lose  assimilation  and  die  most  rapidly  on  diets 
rich  in  carbohydrate,  and  less  rapidly  on  excess  of  other  foods.  The 
differences  between  sugar  and  starch,  and  between  starch  and  protein, 
seem  to  be  only  those  of  degree  and  time  rather  than  anything  absolute. 
The  important  point  is  that,  granting  the  absence  of  spontaneous 
downward  tendencies  as  stated,  all  the  different  kinds  of  downward 

72  Journal  of  Experimental  Medicine,  1920,  xxxi,  381. 

73  Ibid.,  1920,  xxxi,  555. 

74  Editorial,  Journal  of  the  American  Medical  Association,  1920,  lxxv,  320;  Journal 
of  Experimental  Medicine,  1920,  xxxi,  575. 
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progress  arc  purely  the  results  of  overstrain  of  the  internal  pancreatic 
function  by  excess  of  food. 

Joslin,76  in  a  very  recent  article  on  the  prevention  of  diabetes,  reviews 
an  analysis  of  the  age-height-weighl  factor  in  the  etiology  of  the  disease. 
His  observations  covering  1000  consecutive  cases  is  indeed  a  splendid 
contribution  to  our  knowledge  of  the  disease  and  ought  to  be  read 
word  for  word.  We  can  only  touch  upon  certain  high  points  in  his 
presentation.  He  believes  that  diabetes  is  largely  a  penalty  of  obesity, 
and  the  greater  the  obesity,  the  more  likely  is  Nature  to  enforce  the 
penalty.  The  sooner  this  is  realized  by  physicians  and  the  laity,  the 
sooner  will  the  advancing  frequency  of  diabetes  be  checked. 

Granted  there  is  one  person  in  a  thousand  who  has  some  inherent 
peculiarity  of  the  metabolism  which  has  led  to  obesity,  there  are  999 
for  whom  being  fat  implies  too  much  food  or  too  little  exercise,  or  both 
combined. 

With  regard  to  patients  who  are  underweight  and  develop  diabetes, 
.Joslin  believes  they  form  a  purer,  simpler  type  of  the  disease.  Many 
arc  not  true  diabetics.  An  hereditary  factor  plays  an  important  part 
in  this  group.  It  is  most  intense  in  childhood;  but  escaping  that 
period,  the  individual  is  less  and  less  likely  to  acquire  the  disease  if  he 
remains  underweight,  whereas  in  the  obese  the  tendency  finds  a  fertile 
soil.  In  the  fat  the  predisposition  may  be  no  greater,  but  the  external 
cause  is  more  provocative. 

Joslin  formulates  the  following  diabetic  law:  It  is  rare  for  diabetes 
to  develop  in  an  individual  above  the  age  of  keenly  years  who  is  habitually 
underweight,  and  when  it  does  so  develop  the  case  will  usually  be  found 
to  be  either  extremely  severe,  extremely  mild,  or  associated  with  a  marked 
hereditary  taint  or  degenerative  stigmas.  The  tendency  to  diabetes 
appears  to  be  congenital.  Joslin  states  that  obesity  is  predominant 
in  other  factors  often  mentioned  in  the  etiology  of  diabetes.     Thus: 

1.  Conjugal  Diabetes.  Of  18  persons  concerned  in  his  series  there 
was  but  one  who  was  thin.  Husband  and  wife  wrere  alike  fat,  and  the 
implication  is  strong  that  they  contracted  the  disease  from  exposure 
to  good  food  rather  than  to  one  another. 

2.  Frequency  of  Diabetes  in  the  Jeivish  Race.  One  has  only  to  visit 
the  Jewish  quarter  of  a  large  city  to  be  impressed  with  the  frequency 
of  obesity.  Overfeeding  begins  in  childhood  and  lasts  to  old  age. 
Already  obesity  is  seen  less  among  the  well-to-do  than  formerly.  This 
applies  not  alone  to  the  Jewish  race,  but  to  all  races. 

3.  Heredity.  This  may  simply  mean  unusual  exposure  to  an  obetic 
environment.  One  should  not  forget  that  obesity  is  usually  an  acquired 
characteristic,  and  acquired  characteristics  are  little  subject  to  trans- 
mission from  parent  to  child.  The  handicap  of  a  diabetic  heredity 
may  be  to  a  considerable  extent  counteracted  by  avoidance  of  over- 
weight. What  a  comfort  and  stimulus  to  diabetic  parents  and  gain 
to  their  children. 

75  Journal  of  the  American  Medical  Association,  1921,  lxxvi,  79. 
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4.  Mental  Workers  in  Contradistinction  to  Physical  Workers.  The 
former  are  more  likely  to  be  fat.  But  the  probability  of  more  frequent 
urinary  examinations  among  the  more  intelligent  and  city  dwellers 
might  explain  the  apparent  increase  in  frequency.  Worms  said  that 
diabetes  was  so  frequent  among  the  mentally  active  in  Paris  that  one 
in  ten  had  the  disease. 

5.  A  Sequel  to  Infectious  Diseases.  Convalescents  have  big  appe- 
tites, and  unfortunately  are  almost  fanatically  overfed  during  a  period 
of  forced  inactivity  and  at  the  very  time  when  the  pancreas  must 
necessarily,  like  the  rest  of  the  body,  be  in  a  vulnerable  state. 

6.  Diabetes  and  Gout.     Is  it  usual  to  see  gout  in  the  thin? 

7.  Rarity  of  Syphilis  in  Diabetes.  Statistics  of  the  Peter  Bent  Brig- 
ham  Hospital,  those  of  von  Noorden,  and  Joslin's  all  agree  in  this 
regard— that  syphilis  is  less  common  in  diabetics  than  in  the  general 
population.  Although  data  on  the  weights  of  syphilitic  patients  are 
not  known  to  him,  it  is  possible:  (1)  That  those  who  acquire  the  disease 
are  more  often  thin  than  fat,  and  (2)  that  they  more  often  lose  than 
gain  weight  after  the  disease  has  fully  developed.  Who  weighs  and 
measures  syphilitics?  However,  the  shorter  duration  of  life  of  patients 
with  tuberculosis,  cancer  and  syphilis  in  part  explains  the  decreased 
frequency  of  diabetes  in  their  presence. 

Magnus  Levy76  was  among  those  who  before  the  war  had  been  inclined 
to  ascribe  the  increase  in  diabetes  of  the  previous  half  century  to  the 
nerve-racking  age  of  machinery  and  the  rapid  pace  at  which  all  classes 
of  people  lived,  as  compared  with  former  years.  He  has  been  com- 
pelled to  change  his  view,  for  diabetes  has  decreased  in  spite  of  the 
fact  that  the  war  brought  with  it  a  vastly  greater  strain  on  the  nervous 
system  than  was  known  during  peace  times.  He  now  thinks  that  the 
former  increase  was  due  mainly  to  overeating  and  the  more  luxurious 
mode  of  living. 

Allen77  reported  an  interesting  instance  of  hereditary  diabetes. 
Seven  in  a  family  of  14  children  were  diabetics.  Clinical  examinations 
of  the  patient  and  his  family  for  general  focal  infections,  including 
clinical  and  serological  examinations  for  syphilis,  were  negative.  Glu- 
cose tolerance  tests  afforded  an  early  diagnosis  in  one  of  the  7  cases  of 
diabetes,  but  were  negative  in  the  mother  and  the  remaining  children. 
In  general,  the  diabetic  heredity,  which  apparently  came  through  the 
father,  was  manifest  in  the  children  who  most  resembled  him  in  color- 
ing of  complexion,  eyes  and  hair,  but  the  rule  was  not  absolute.  As 
far  as  glucose  tolerance  tests  could  decide,  the  diabetic  tendency  was 
inherited  as  a  unit  character. 

Although  syphilis  is  not  assigned  an  important  role  in  the  etiology 
of  diabetes,  it  is  entirely  conceivable  that  a  luetic  lesion  of  the  pan- 
creas may  be  a  factor  in  the  production  of  the  disease.  Carnot  and 
Harvier78  report  a  case  of  diabetes  in  a  woman  with  syphilis  of  the 
nervous  system.     At  autopsy,  the  pancreas  was  found  involved  in 
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an  extensive  fibrogummatous  lesion.  These  same  observers79  collected 
from  the  literature  4  cases  in  which  diabetes  developed  in  syphilitica, 
with  necropsy  findings  of  sclerosis  of  the  pancreas.  The  lesions,  how- 
ever, were  not  as  typical  as  the  sclerogummatous  mass  in  their  case. 

In  Apolloni's80  case  of  diabetes  in  a  young  woman,  the  necropsy 
revealed  the  pancreas  destroyed  and  nothing  but  a  shell  crowded  with 
sand  and  calculi.  Infection  of  the  pancreas  is  suggested  as  a  factor  in 
the  studies  of  Motzfeldt,81  who  reports  the  occurrence  of  diabetes  and 
influenza.  He  reports  4  cases  in  which  the  first  symptoms  of  diabetes 
set  in  during  an  ordinary  attack  of  influenza  or  shortly  afterward.  In 
spite  of  the  youth  of  the  patients,  who  were  aged  fourteen,  fifteen, 
twenty  and  thirty-five  years  respectively,  the  diabetes  was  of  a  very 
mild  character,  and  in  3  cases  the  tolerance  for  carbohydrates  increased 
considerably  during  the  treatment.  The  first  case  was  of  special 
interest,  inasmuch  as  the  possibility  of  a  pancreatic  infection  was  sug- 
gested. The  patient,  a  man  aged  thirty-five  years,  began  to  suffer 
from  a  peculiar  deep-seated  pain  in  the  epigastrium  during  the  first 
few  days  of  his  influenzal  attack,  and,  after  the  temperature  had  been 
normal  for  a  week,  he  developed  thirst  and  polyuria.  On  admission 
to  the  hospital  a  month  later,  the  urine  gave  a  positive  ferric  chloride 
reaction;  the  sugar  disappeared  after  five  days'  treatment.  The  toler- 
ance was  tested  eighteen  months  later,  when  500  gm.  of  bread  could 
be  taken  without  glycosuria.  After  50  gm.  of  glucose  glycosuria 
appeared  and  lasted  for  three  hours. 

The  occurrence  in  diabetics  of  transient  hyjjeroiria  is  referred  to  by 
Enroth,82  who  reports  2  cases  in  which  this  eye  condition  develops  sud- 
denly in  one,  and  more  gradually  in  the  other.  The  lesion  responsible 
for  the  condition  is  the  swelling  of  the  lens.  In  both  cases,  after  some 
weeks  and  months,  the  lesion  cleared  up,  with  the  return  of  normal 
vision.  He  suggests  studies  in  experimental  glycosuria,  with  examina- 
tion of  the  sugar  content  and  refraction  index  of  the  eyeball  fluids. 
Enroth  states  that  there  are  27  cases  of  hyperopia  occurring  in  diabetes 
recorded. 

The  protean  manifestations  of  diabetes  are  emphasized  in  another 
report  by  Guillain  and  Labbe.83  They  report  instances  of  epileptic 
seizures  occurring  for  the  first  time  during  the  course  of  acute  diabetes 
with  acidosis.  When  the  treatment  for  diabetic  acidosis  was  success- 
ful, the  epileptic  seizures  disappeared.  The  occurrence  of  diabetes  with 
bronzing  of  the  skin  is  reported  by  Koettlitz.84  The  main  features  were 
the  rapid  and  progressive  cachexia,  asthenia,  bronzed  jaundice,  with 
enlargement  of  the  liver,  especially  of  the  right  lobe,  polyuria  and 
diabetes,  with  continuous  slight  fever,  but  the  liver  region  was  not 
tender.     From  the  necropsy  findings  in  such  cases  be  explains  the 
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condition  as  a  general  dystrophy  of  the  cellular  elements  of  the  body 
from  loss  of  the  ability  to  consume  carbohydrates  plus  the  acquisition 
of  two  abnormal  properties,  namely,  an  attraction  for  the  pigment  of 
the  blood  and  connective-tissue  hyperplasia  which  in  the  liver  assumes 
the  aspect  of  pronounced  interstitial  inflammation.  He  does  not 
believe  that  the  bronzing  is  the  work  of  the  liver. 

Treatment  of  Diabetes.  Allen85  says  that  the  modern  treatment 
of  diabetes  is  generally  recognized  as  an  attempt  to  relieve  overstrain 
of  a  weakened  assimilative  function  by  limitation  of  the  diet.  In  the 
more  severe  cases,  such  relief  is  most  quickly  and  thoroughly  obtained 
by  fasting,  either  immediately  or  after  a  preparatory  fat-free  diet 
as  proposed  by  Joslin.  This  part  of  the  program  is  usually  the  simplest 
for  successful  accomplishment,  and  the  chief  difficulties  and  chief 
causes  of  varying  results  in  the  hands  of  different  practitioners  are 
found  in  the  arrangement  of  the  subsequent  diet.  Excess  in  total 
calories  has  been  the  commonest  mistake  and  responsible  for  much 
unfavorable  progress  and  mortality. 

Five  facts  may  serve  for  guidance  in  planning  diets  after  fasting: 
(a)  The  total  calories  at  first  should  be  very  loW  and  increased  gradu- 
ally. (6)  Protein  is  the  most  important  food,  (c)  The  tolerance  for 
protein  is  highest  when  other  foods  are  excluded  or  closely  restricted. 
(d)  The  caloric  requirement  falls  with  the  body  weight  and  may  reach 
a  very  low  minimum,  (e)  The  tolerance  rises  as  the  weight  falls;  and, 
with  exceedingly  few  exceptions,  the  two  curves  intersect  at  some  level 
on  which  life  can  be  supported. 

In  a  few  cases  with  severe  acidosis,  a  short  carbohydrate  period 
may  be  advisable.  But  for  most  cases  in  private  practice  it  has 
seemed  advantageous  to  use  almost  pure  protein  diets  until  the  blood- 
sugar  falls  to  normal,  and  then  gradually  to  build  up  a  maintenance 
diet  to  such  a  level  as  is  possible  without  return  of  hyperglycemia  or 
marked  acidosis.  In  some  elderly  patients,  slight  hyperglycemia  and 
nitroprussid  reactions  may  be  permissible  to  avoid  undue  hardships, 
but  diabetes  after  the  age  of  forty  is  by  no  means  always  benign,  and 
not  infrequently  requires  stringent  measures  to  control  it,  especially 
after  long  neglect.  The  more  severe  the  diabetes  and  the  younger 
the  patient,  the  more  rigorously  should  hyperglycemia  and  all  other 
symptoms  be  controlled  from  the  outset.  Such  a  policy  often  means 
a  considerable  reduction  of  weight  and  strength  as  compared  with 
the  level  which  can  be  maintained  temporarily  by  higher  diets,  and 
its  justification  depends  on  the  belief  that  patients  are  best  off  in  the 
long  run  when  their  weakened  function  is  spared  as  thoroughly  as  pos- 
sible. 

Craver86  made  studies  on  the  Allen  starvation  method  and  the  Joslin 
preparatory  fat-free  dieting  in  the  treatment  of  diabetics.  One  patient 
with  a  sugar  output  of  from  100  to  125  gm.  per  day  with  the 
method  of  straight  starvation  followed  by  alternate  feeding  and  fasting, 
required  thirty-four  days  to  render  the  patient  sugar-free,  and  there 
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was  produced  thereby  considerable  acidosis,  marked  weakness,  and 
loss  of  weight.  The  second  patient,  on  the  other  hand,  entering  with 
a  sugar  output  of  from  300  to  500  gm.  per  day,  required  only  five  days 
to  become  sugar-free,  and  at  no  time  had  to  undergo  the  discomforts 
of  complete  fasting;  this  result  being  accomplished  by  Joslin's  method 
of  first  eliminating  all  fat,  then  rapidly  diminishing  protein,  and  cutting 
down  carbohydrate  last  of  all. 

Cammidge87  studied  the  effect  of  boiling  vegetables  for  use  by  dia- 
betics, lie  found  that  three  boilings  are  not  sufficient  to  render  all 
vegetables  carbohydrate  free  and  that  the  amount  of  carbohydrate 
originally  present  is  no  guide  in  selecting  those  best  suited  for  the 
preparation  of  a  starch  and  sugar-free  product,  such  as  may  sometimes 
prove  useful  instead  of  acttial  fasting  for  children  or  severe  cases  of 
diabetes.  It  would  seem  that  celery,  rhubarb,  spinach,  sliced  turnip 
and  sliced  carrot  can  probably  be  relied  upon  and  are  the  best  to  use 
for  the  ptirpose.  It  should  be  noted  that  swedes  cannot  be  employed 
in  place  of  white  turnips,  for  although  they  contain  nearly  the  same 
percentage  of  total  carbohydrate,  they  part  with  it  much  more  slowly 
and  may  contain  1  per  cent,  after  three  boilings,  about  half  of  which 
is  reducing  sugar.  Even  when  thrice-boiled  vegetables  are  not  quite 
free  from  carbohydrate,  the  percentage  is  so  much  reduced  that  from 
four  to  thirty  times  as  much  of  the  thrice-boiled  as  of  the  once-oiled 
material  will  contain  the  same  amount  of  carbohydrate.  The  use  of 
the  former,  therefore,  permits  of  a  much  greater  bulk  of  food  being 
taken. 

Cammidge  believes  that  Wardall's  demonstration  that  extraction  of 
carbohydrates  is  possible  at  a  temperature  considerably  below  the 
boiling-point  might  be  utilized  in  the  preparation  of  the  diabetic's 
diet.  The  vegetables  are  finely  shredded,  covered  with  an  excess  of 
water  at  60°  C.  (140°  F.)  and  allowed  to  soak.  At  intervals  of  ten 
to  fifteen  minutes,  the  water  is  drained  oft'  and  fresh  water  at  60°  C. 
added. 

These  experiments  are  only  of  a  preliminary  character,  but  the 
effectiveness  of  the  extraction  at  60°  C.  in  the  case  of  beetroot  and 
carrots,  for  instance,  and  the  better  appearance  and  flavor  secured 
than  when  boiling  w'ater  is  employed  suggest  that  an  agreeable  exten- 
sion of  the  often  limited  range  of  vegetables  open  to  severe  cases  of 
diabetes  may  be  obtained  by  this  method  of  preparation.  The 
extracted  vegetables  can  be  preserved  for  future  use  by  desiccation 
in  a  current  of  air  from  an  electric  fan  for  three  and  a  half  hours. 
Stored  in  a  dry  place  they  keep  indefinitely,  and  may  be  prepared  for 
use,  wdien  required,  by  soaking  in  water  and  reheating. 

As  pointed  out  editorially,88  only  those  who  are  obliged  to  deal 
practically  with  the  needs  of  patients  severely  ill  with  diabetes  can 
adequately  appreciate  the  advantage  of  every  innovation  that  may 
afford  some  culinary  addition  to  their  inevitably  monotonous  regimen. 
Olmstead89  has  demonstrated  that  the  usually  employed  green  veget- 
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ables  actually  yield  no  more  sugar  in  the  body  than  the  estimation 
of  the  starch  and  sugar  preformed  in  them  will  account  for.  Thus, 
in  the  case  of  cabbage  and  cauliflower  it  does  not  exceed  5  and  3.4  per 
cent.,  respectively,  while  the  same  vegetables  thrice  cooked  furnish 
no  more  than  0.5  and  0.8  per  cent.,  respectively,  of  sugar. 

McCay,90  who  has  had  an  extensive  experience  in  the  treatment  of 
diabetes  in  India,  states  that  on  the  whole  the  disease  is  mild  in  that 
country.  He  has  not  met  with  a  single  case  in  which  the  proper  dietetic 
measures  failed  to  clear  the  urine  of  sugar  and  keep  it  clear.  I  am 
sure  that  the  practitioner  in  the  United  States  wishes  the  problem 
were  the  same. 

Improved  Test  for  Detection  of  Glucose  in  the  Urine.  The 
Haines  test  introduced  by  W.  S.  Haines,  in  1874,  is  well  known  to 
those  who  make  the  simpler  laboratory  tests.  After  many  years,  the 
originator  of  the  test,  together  with  Pond  and  Webster91  have  presented 
an  improvement  in  its  use,  especially  in  urinalysis.  The  improved 
Haines  solution  contains: 

Copper  sulphate 5  gm. 

Glycerin .  250  c.c. 

Potassium  hydroxide 20  gm. 

Distilled  water  to 1000  c.c. 

The  copper  sulphate  is  dissolved  in  a  mixture  of  the  glycerin,  and 
an  equal  amount  of  water,  with  the  aid  of  gentle  heat.  The  potassium 
hydroxide  should  be  dissolved  in  about  200  c.c.  of  water  and  added  to 
the  copper  solution  with  constant  stirring,  the  whole  being  made  up  to 
volume  with  distilled  water.  This  solution  keeps  indefinitely,  although 
with  many  of  the  specimens  of  glycerin  now  obtainable  on  the  market 
a  reduction  may  be  observed.  If,  however,  the  solution  be  allowed 
to  stand  in  a  warm  place  for  forty-eight  hours,  the  clear  supernatant 
fluid  may  be  decanted  or  filtered  from  the  precipitated  cuprous  oxide, 
without  impairing  its  delicacy. 

This  solution  may  be  used  in  the  same  manner  as  directed  for  the 
original  Haines  solution,  but  a  much  more  delicate  and  beautiful  reac- 
tion is  obtained  as  follows:  The  urine  is  first  freed  from  phosphates. 
This  removal  is  accompanied  by  adding  to  the  urine,  in  a  test-tube, 
5  or  6  drops  of  a  5  or  10  per  cent,  solution  of  sodium  or  potassium 
hydroxide  (or  the  official  liquor  potassii  hydroxidi  may  be  used), 
and  allowing  the  phosphates  to  settle  out  or  centrifuging  or  filtering 
if  desired  to  hasten  the  process.  Heat  about  5  c.c.  of  the  copper  solu- 
tion to  boiling  in  a  test-tube,  remove  from  the  flame,  and  hold  at  an 
angle  of  from  30  to  40  degrees.  To  this  add,  by  means  of  a  medicine 
dropper,  from  10  to  20  drops  of  the  urine  in  such  a  manner  that  a 
distinct  zone  of  contact  is  formed  between  the  copper  solution  and 
the  urine.  The  tube  is  then  placed  in  the  upright  position  and  the 
reaction  noted.  If  sugar  is  present  in  quantities  exceeding  0.1  per  cent., 
a  brick  red  or  yellowish  ring  will  immediately  appear  at  the  junction 
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of  the  two  liquids.  If  the  amount  of  sugar  is  loss  than  0.1  per  cent. 
ranging  down  to  0.03  per  cent.,  the  ring  will  appear  in  from  a  few 
seconds  to  slightly  less  than  a  minute,  the  smaller  quantities  showing 
slower  reactions  with  a  tendency  to  a  more  yellowish  color  of  the  ring. 
In  urines  containing  no  pathological  sugar,  no  ring  of  any  kind  will  be 
noted  at   the  zone  of  contact. 

Kkxal  Glycosuria.  It  seems  fairly  well  established  that  there  is 
a  form  of  glycosuria  due  to  abnormal  permeability  of  the  kidney  which 
is  analogous  to  the  phlorizin  glycosuria.  Its  occurrence  with  a  normal 
blood-sugar  content  and  the  failure  to  influence  it  by  dietetic  changes, 
together  with  the  absence  of  the  usual  symptoms  of  diabetes  mellitus 
differentiates  it  from  this  condition.  The  tissues  apparently  retain 
their  power  to  utilize  carbohydrates  in  renal  glycosuria  in  contradistinc- 
tion to  the  failure  which  occurs  in  diabetes  mellitus.  Although  renal 
glycosuria  has  been  regarded  as  uncommon,  the  more  extended  observa- 
tion of  the  blood-sugar  values  in  every  case  of  glycosuria  will,  no  doubt, 
separate  a  certain  number  of  "renal  diabetes"  from  real  diabetes. 

Allen's92  observation  of  3  cases  of  renal  glycosuria  among  40  cases 
of  supposed  diabetes  sent  to  the  United  States  Army  General  Hospital 
No.  9  exemplifies  this  point.  Paullin93  states  that  few  of  the  patients 
have  been  observed  for  a  sufficient  length  of  time  to  determine  defin- 
itely whether  they  develop  eventually  a  true  diabetes  mellitus  or  not. 
It  would  seem  that  such  does  not  occur,  and  the  existence  of  the  con- 
dition is  not  incompatible  with  a  normal  existence. 

In  the  case  Paullin  reports,  there  was  no  demonstrable  progress  in 
the  disease  during  the  four  years  of  observation.  Following  the  admin- 
istration of  98  gm.  of  glucose  by  mouth,  the  rise  of  blood-sugar  was 
within  normal  limits,  and  the  urinary  sugar  distinctly  increased  with 
the  height  of  the  blood-sugar  curve;  but  the  output  was  small  in  com- 
parison with  the  intake  (Fig.  47).  In  other  words,  with  increased 
glycemia,  there  was  an  increased  glycosuria,  but  no  increase  in  the 
total  amount  of  urine  voided.  After  the  ingestion  of  147  gm.  of  glucose, 
the  response  on  the  part  of  the  blood  was  a  higher  rise  in  the  blood-sugar 
curve;  on  the  part  of  the  urine,  there  was  a  marked  increase  in  the 
total  output  of  glucose  from  the  second  to  the  fourth  hour,  again  return- 
ing to  the  usual  amount  of  sugar  after  six  hours. 

The  chart  (Fig.  48)  from  Paullin's  article  shows  the  results  of  a 
recent  study  to  determine  the  effect  of  diets,  with  varying  amounts 
of  carbohydrate,  protein  and  fat,  on  the  blood-sugar,  urinary-sugar 
and  urine  volume.  Fasting  for  three  days  caused  the  blood-sugar  to 
remain  practically  the  same;  the  sugar  output  in  grams  slightly  dim- 
inished with  a  slight  diminution  of  the  percentage  of  sugar  in  the  urine. 
There  was  no  change  in  urine  volume.  On  a  diet  rich  in  carbohydrates, 
the  daily  blood-sugar  percentage  remained  practically  the  same;  there 
was  a  slight  increase  in  the  twenty-four-hour  urinary  sugar  output, 
and  very  little  change  was  noted  in  the  percentage  of  urinary  sugar. 
The  urine  volume  was  not  increased.     It  is  interesting  to  note  that 
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Fig  47.— Patient's  response  to  ingestion  of  98  gm.  of  glucose  dissolved  in  24o  c.c. 
of  water  with  the  juice  of  one  lemon  added:  solid  line,  blood  sugar  response  in  milli- 
grams per  hundred  cubic  centimeters;  broken  line,  urine  volume;  shaded  area,  sugar 
output.     (Paullin.) 


Fig.  48. — Blood-sugar,  urinary-sugar  and  urine  volume  response  to  diets  with  vary- 
ing amounts  of  carbohydrate,  protein  and  fat.     (Paullin.) 
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with  a  diet  rich  in  proteins,  the  blood-sugar  percentage  showed  a  rather 
marked  increase;  and  coincident  with  the  increase  in  the  blood-sugar 
there  was  a  slight  increase  in  the  amount  of  the  daily  urinary-sugar 
output,  but  no  increase  of  moment  in  the  volume  of  urine  excreted. 
Allen  previously  noted  the  effect  of  a  high  protein  diet  on  the  blood- 
sugar  in  patients  with  renal  glycosuria.  The  remainder  of  the  chart 
shows  the  results  of  examinations  made  while  the  patient  was  on  an 
unrestricted  diet;  no  changes  of  moment  were  noted  either  in  the 
blood-sugar,  urinary-sugar  or  urine  volume. 

Acidosis.  The  term  acidosis,  although  originally  coined  by  Naunyn 
to  apply  to  the  ketosis  of  diabetes,  has  come  to  be  used  in  a  much 
broader  sense  with  the  development  of  our  knowledge  of  this  subject. 
Obviously,  acidosis  may  result  either  from  an  abnormal  formation  of 
acid  substances,  or,  as  in  nephritis,  from  a  decreased  elimination  of 
normally  formed  substances.  Chace  and  Myers94  discuss  acidosis  and 
nephritis  and  state  that  while,  under  ordinary  conditions,  the  kidneys 
are  able  to  secrete  an  acid  urine  from  a  nearly  neutral  blood  through 
the  medium  of  acid  phosphate;  it  is  just  this  factor  which  breaks  down 
in  nephritis.  Marriott  and  Howland  demonstrated,  in  1916,  that 
the  inorganic  phosphates  of  the  blood  serum  are  increased  to  many 
times  the  normal  in  nephritic  acidosis,  although  nephritic  cases  without 
acidosis  did  not  show  this  change. 

Chace  and  Myers  call  attention  to  a  danger  inherent  in  the  alkali 
tolerance  test.  It  will  be  recalled  that  normally  from  5  to  10  gm.  of 
sodium  bicarbonate  are  sufficient  to  change  the  reaction  of  the  urine, 
but  in  the  acidosis  of  advanced  nephritis  the  deficiency  may  amount, 
in  exceptional  instances,  to  as  much  as  100  gm.  of  bicarbonate  or  more. 
Previous  studies  of  Palmer  and  Van  Slyke  have  demonstrated  that  in 
most  pathological  cases  the  urine  did  not  become  more  alkaline  than 
blood  until  a  higher  plasma  bicarbonate  had  been  reached  than  in 
normal  individuals.  This  would  result  in  the  giving  of  unnecessary 
and  possibly  injurious  amounts  of  bicarbonate,  if  the  administration 
was  continued  until  the  urine  turned  alkaline,  as  has  been  the  usual 
clinical  procedure.  The  bicarbonate  retention  may  therefore  indicate 
a  much  more  severe  acidosis  than  usually  exists.  Palmer  and  Van 
Slyke  advise  carefully  controlling  the  therapeutic  use  of  sodium  bicar- 
bonate. 

In  the  estimation  of  the  plasma  carbon  dioxide  volume,  these  observers 
found  that  on  the  basis  of  42  pounds  as  the  unit  of  weight  |  gm.  of 
sodium  bicarbonate  would  raise  the  plasma  carbon  dioxide  1  per  cent, 
by  volume.  In  view  of  this,  it  is  possible  to  calculate  the  amount  of 
alkali  required  to  restore  the  plasma  bicarbonate  to  normal.  The 
normal  range  for  the  carbon  dioxide  combining  power  of  the  blood 
in  the  adult  as  shown  by  Van  Slyke,  Stillman  and  Cullen,  is  from  55 
to  75  c.c.  of  carbon  dioxide  per  100  c.c.  of  plasma. 

Chace  and  Myers,  from  their  studies  on  nephritis,  found  that  all 
fatal  cases  of  chronic  nephritis  with  marked  nitrogen  retention  show  a 
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severe  acidosis,  sufficient  in  many  instances  to  be  the  actual  cause  of 
death.  In  some  cases  of  acute  nephritis  and  acute  exacerbation  of 
chronic  nephritis,  the  distress  is  apparently  due  to  the  acidosis,  since 
the  judicious  use  of  sodium  bicarbonate  results  in  general  clinical 
improvement.  With  the  rise  in  the  carbon  dioxide  combining  power 
of  the  blood,  the  dyspnea  and  hyperpnea  disappear.  The  relationship 
of  acidosis  to  the  clinical  symptomatology  of  so-called  uremia  is  still 
unsolved.  Patients  with  pronounced  acidosis  present  a  somewhat 
different  clinical  picture;  but  until  we  possess  additional  information 
regarding  the  cause  of  uremic  symptoms,  whether  they  are  due  to  a 
toxic  base  such  as  methylguanidin,  to  a  deficiency  in  calcium,  or  to 
something  else,  it  will  not  be  possible  to  clear  up  this  problem  satis- 
factorily. So  far  as  the  acidosis  goes,  it  is  now  possible  to  obtain 
very  reliable  information  from  the  carbon  dioxide  combining  power 
of  the  blood  plasma  with  the  relatively  simple  Van  Slyke  method;  and, 
furthermore,  the  administration  of  alkali  can  be  particularly  well  con- 
trolled with  this  method.  Acidosis  is  a  fairly  prominent  feature  of 
many  cases  of  acute  nephritis,  and  is  present  in  severe  form  in  all 
terminal  cases  with  marked  nitrogen  retention. 

Acidosis  in  acute  infections  has  been  recognized  as  of  not  infrequent 
occurence  in  recent  years,  and  Hachem  and  Isaacs95  have  called  attention 
again  to  its  occurrence  in  influenza.  During  the  recent  epidemic  of 
so-called  influenza  and  bronchopneumonia,  the  relation  between  the 
clinical  course,  the  prognosis  and  the  alkali  reserve  of  the  blood  was 
made  the  subject  of  investigation  in  the  wards  of  the  Cincinnati  General 
Hospital.  The  results  point  to  a  definite  alkali  depletion  as  a  clinical 
factor,  which  might  serve  as  a  basis  for  a  rational  alkali  therapy.  They 
state  that  the  actual  cause  of  the  commonly  noted  cyanosis  in  influenza 
is  still  problematic,  and  its  possible  relation  to  acidosis  is  of  clinical 
importance.  Some  time  ago  Harrop  noted  that  the  oxygen  content  and 
oxygen  unsaturation  of  the  blood  showed  normal  values  in  uncompli- 
cated influenza  cases  or  in  the  non-fatal  cases  of  bronchopneumonia. 
Oxygen  inhalations  did  not  relieve  the  cyanosis,  although  the  possibility 
of  diminished  oxygen-carrying  power  of  the  blood  may  have  been  a 
factor.  This  feature  is  significant  when  we  consider  that  the  reduction 
of  alkali  may  be  associated  with  diminished  oxygen-carrying  power  of 
hemoglobin. 

One  of  the  case  reports  in  Hachem  and  Isaacs'  article  is  interesting 
relative  to  the  efficacy  of  alkali  therapy.  (See  Fig.  49.)  In  the 
patient  quoted,  there  was  a  consistent  drop  in  the  alkali  reserve  in  the 
beginning,  in  spite  of  16  gm.  of  alkali  a  day,  given  by  mouth.  There  was 
rapid  improvement  following  intravenous  medication.  An  intravenous 
injection  of  from  500  to  600  c.c.  of  Fischer'  s  solution  (sodium  bicar- 
bonate, 0.371  per  cent.;  sodium  chlorid,  1.4  per  cent.)  was  always 
accompanied  by  rapid  improvement  in  the  clinical  condition,  with 
quieting  of  the  dyspnea.  Evidently  there  is  some  process  in  the  disease 
which  causes  a  rapid  depletion  of  the  alkali  reserve,  and  influenza  can 
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be  considered,  strictly  speaking  as  accompanied  by  "acidosis,"  the  term 
being  used  to  express  a  low  alkali  reserve.  In  a  fatal  case  there  was  a 
drop  in  the  alkali  reserve  from  33  to  124  in  about  four  hours.  There 
was  no  definite  relation  between  the  degree  of  cyanosis  and  the  alkali 
reserve.  There  was  a  gradual  decrease  in  the  cyanosis  as  the  alkali 
reserve  increased,  but  this  also  accompanied  improvement  in  the  other 
symptoms.  There  was  no  immediate  disappearance  of  the  cyanosis 
after  alkaline  therapy  intravenously.  No  definite  relation  was  noted 
between  the  respiration  rate  and  the  alkali  reserve. 
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Fig.  49. — Alkali  reserve  and  temperature  in  Case   1.     (Haehem  and   Isaacs.) 

Hachem  and  Isaacs  conclude,  from  their  study,  that  (1)  so-called 
influenza  and  influenzal  bronchopneumonia  are  accompanied  by  a  deple- 
tion in  the  blood  alkali  reserve.  (2)  The  depletion  may  be  rapid  or 
gradual,  and  is  not  much  influenced  by  moderate  doses  of  alkali  by 
mouth.  (3)  The  alkali  reserve,  when  compared  with  the  temperature, 
serves  as  a  prognostic  sign,  and  is  a  definite  indication  for  the  method  of 
treatment.  (4)  An  alkali  reserve  of  46  or  below  (in  spite  of  moderate 
alkali  therapy  by  mouth)  was  found  in  conditions  in  which  the  prognosis 
was  bad;  from  46  to  52  when  the  prognosis  was  doubtful,  and  53  or  above 
when  the  prognosis  was  good.  (5)  The  alkali  reserve  does  not  give  a  clue 
as  to  the  occurrence  of  complications.  (6)  The  blood-sugar  is  not 
markedly  influenced  by  the  variation  in  the  clinical  course  of  the  disease. 
(7)  There  is  no  definite  relation  between  the  amount  of  cyanosis  and  the 
alkali  reserve. 

In  a  preliminary  report  on  the  alkali  reserve  of  the  blood  in  experi- 
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mental  infections,  Hirsch96  reports  that  in  animals  injected  with  bacteria 
there  is  a  lowered  reserve  coincident  with  the  initial  leukopenia.  At  the 
same  time  there  is  more  or  less  marked  prostration  of  the  animal  which 
disappears  slowly  with  the  increase  of  the  leukocytes  and  the  alkali 
reserve.  During  the  subsequent  increase  of  the  leukocytes,  the  alkali 
reserve  rises  to,  or  exceeds,  the  level  determined  originally  for  the 
animal.  These  observations  of  Hirsch  are  of  a  preliminary  nature,  and 
further  studies  will  be  awaited  with  interest. 

Harrop  and  Benedict97  report  a  case  of  methyl  alcohol  poisoning 
associated  with  a  marked  grade  of  acidosis  which  recovered  following 
the  use  of  alkali  therapy.  These  observers  believe,  in  view  of  the 
increasing  number  of  cases  of  this  form  of  poisoning,  that  the  study  of 
the  associated  acidosis  is  important  and  furnishes  the  principal  indica- 
tion for  the  prompt  use  of  alkali  therapy.  Their  patient  drank  about 
half  a  pint  of  fluid  supposed  to  be  brandy  which  subsequent  analysis 
showed  to  contain  87  per  cent,  methyl  alcohol.  The  following  afternoon 
weakness  and  nausea  occurred,  followed  in  the  course  of  twenty-four 
hours  by  vomiting,  dimness  of  vision,  pain  in  back,  headache,  marked 
thirst  and  difficulty  in  breathing.  Physical  examination  revealed  the 
patient  drowsy  and  cyanotic,  her  breathing  was  deep  and  rapid,  she  was 
restless,  and  complained  that  everything  looked  black  in  front  of  her. 
The  temperature  was  subnormal.  The  pupils  were  dilated,  but  reacted 
to  light.  No  particular  odor  was  noted  on  the  breath.  Gastric  lavage 
was  done,  and  alkali  was  given  by  mouth,  but  it  was  not  retained.  The 
air  hunger  rapidly  grew  more  marked,  and  about  midnight  the  bicarbon- 
ate content  of  the  blood  plasma  (Van  Slyke)  was  equivalent  to  36.4 
per  cent,  by  volume  of  carbon  dioxide.  The  patient  was  then  given 
400  c.c.  of  5  per  cent,  sodium  bicarbonate  solution  intravenously.  The 
following  day  after  admission  her  vision  was  practically  gone.  She  was 
still  nauseated  and  although  the  hyperpnea  was  much  less  marked,  the 
determination  of  the  plasma  bicarbonate  still  indicated  a  marked 
acidosis,  and  a  second  intravenous  injection  was  given  of  500  c.c.  of  5 
per  cent,  sodium  bicarbonate.  Thereafter  there  was  no  evidence  of 
acidosis  as  indicated  by  the  plasma  bicarbonate.  During  the  following 
two  or  three  days  she  exhibited  a  rather  marked  delirium,  with  halluci- 
nations. Thereafter  she  was  quite  normal  mentally.  The  vision  im- 
proved gradually,  but  a  well-defined  central  scotoma  remained  on  the 
left  side,  and  there  was  evidence,  on  ophthalmoscopic  examination,  of  a 
mild  post-neuritic  atrophy  on  the  left.  There  was  at  no  time  a  disturb- 
ance of  the  phenolsulphonephthalein  excretion  or  of  the  normal  blood- 
urea  concentration.  The  prompt  recovery  following  the  intravenous 
use  of  sodium  bicarbonate  was  a  striking  feature.  These  same  observers 
believe  that  gastric  lavage  should  probably  be  done  in  every  case  over  a 
period  of  several  days. 

Prentice,  Lund  and  Harbo98  and  Carter99  found  that  ether  anesthesia 
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causes  a  reduction  in  the  alkali  reserve.  Carter's  experiments  were 
made  upon  dogs.  lie  found  the  decrease  in  carbon  dioxide  combining- 
capacity  of  the  blood  of  dogs  is  usually  from  (i  to  10  volumes  per  cent. 
There  is  comparatively  little  diminution  during  the  first  hour,  hut  it 
occurs  almost  entirely  after  that  time  and  is  in  direct  proportion  to  the 
duration  of  the  anesthetic.  There  is  an  actual  decrease  in  the  alkali 
reserve  and  not  an  apparent  condition  due  to  hyperpnea.  The  latter 
is  most  marked  early  in  the  anesthesia  but  there  is  little  or  no  de- 
alkalization  during  the  first  hour.  The  greatest  decrease  in  the  alkali 
reserve  produced  by  ether  anesthesia  occurs  at  the  end  of  the  anesthesia 
and  remains  at  that  level  for  from  one-half  to  one  hour  after  the  anes- 
thesia at  a  time  when  there  is  decreased  respiratory  activity.  Following 
this  brief  after-effect,  there  is  a  rapid  increase  in  the  alkali  reserve  and 
it  returns  to  the  normal  in  from  one  to  two  hours  after  the  anesthesia. 

That  acetone  bodies  are  not  formed  rapidly  enough  to  account  for 
the  decrease  in  the  plasma  bicarbonate,  is  the  opinion  of  Short.100  Ray- 
mond101 studied  the  alkali  reserve  in  experimental  shock  in  dogs.  He 
found  a  reduction  as  a  result  of  ether  anesthesia.  He  was  unable  to 
demonstrate  any  correlation  between  the  type  of  shock  and  the  degree  of 
alkali  depletion.  The  condition  of  the  animal  could  not  be  gauged  by 
its  alkali  reserve.  In  several  experiments  it  was  found  that  the  alkali 
reserve  of  the  plasma  and  of  the  wdiole  blood  fell  no  lower  in  profound 
shock  than  in  aseptic  ether  controls  performed  on  the  same  dogs  a  week 
previous  to  the  experiment,  and  from  which  they  recovered  rapidly 
and  completely.  He  also  showed  that  injections  of  acid  solutions  into 
the  circulation— a  phenomenon  resembling  acidosis— failed  to  produce 
shock  or  any  allied  condition. 

Suitsu102  studied  the  alkaline  reserve  of  the  blood  of  insane  patients 
and  found  nothing  abnormal  of  note. 

The  origin  and  distribution  of  the  acetone  substances  in  the  body  is  the 
subject  of  two  interesting  editorial  comments103  upon  recent  work  on  this 
subject.  The  evidence  points  to  the  fact  that  these  substances  may  be 
derived  from  both  fats  and  proteins.  "In  the  case  of  the  latter,  it  is 
their  amino-acid  derivatives  that  are  concerned  in  the  ketogenesis.  Not 
all  of  the  amino-acids,  however,  are  capable  of  contributing  to  an 
increased  output  of  acetone  substances  under  the  determining  conditions. 
Some  of  the  amino-acids  that  are  able  to  yield  sugar  in  the  organism 
doubtless  may  actually  have  an  antiketogenic  power.  Current  ideas  as 
to  the  seat  of  formation  of  the  acetone  substances,  which  the  clinician 
has  come  to  look  for  so  commonly  in  routine  diagnostic  procedures, 
have  been  derived  from  studies  on  surviving  organs.  Perfusion  of  these 
with  blood  containing  various  ketogenic  substances  in  solution  has  shown 
that  the  liver  may  act  as  a  place  of  formation.  As  experiments  on  the 
perfused  muscles,  kidneys  and  lungs,  respectively,  yielded  negative 
results,  attention  has  become  more  directly  focused  on  the  liver  as  the 
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chief  organ  involved  in  the  perverted  metabolism  exhibiting  ketogenesis. 
It  has  been  known  for  some  time,  in  corroboration  of  the  presumable 
importance  of  the  liver  in  this  function,  that  the  output  of  acetone 
substances  is  lower  in  dogs  bearing  an  Eck  fistula  than  in  normal  animals 
of  the  same  species.  This  surgical  device  shunts  the  portal  blood 
directly  into  the  venous  circulation  without  first  passing  through  the 
liver,  the  blood  supply  of  the  latter  being  limited  to  that  of  the  hepatic 
artery.  Kertess  has  verified  this,  particularly  under  conditions  favor- 
able to  the  exhibition  of  ketogenesis  under  the  usual  circumstances. 
When,  however,  a  reversed  Eck  fistula  operation  was  done,  whereby  the 
blood  supply  of  the  vena  cava  was  entirely  sent  through  the  liver  before 
it  returned  to  the  heart  for  redistribution,  acetonuria  was  greatly 
augmented.  Hence,  the  dependence  of  the  intensity  of  the  output  of 
acetone  substances  on  the  degree  of  participation  of  the  liver  in  the  cir- 
culation of  acetone  precursors— of  amino-acid  leucin  in  the  experiments 
of  Kertess— places  this  organ  in  the  forefront  of  importance  as  the  seat 
of  ketogenesis  more  emphatically  than  ever." 

The  second  editorial  comments  upon  the  work  of  Widmark104  who  has 
recently  demonstrated  that  acetone  belongs  to  the  group  of  substances 
that  can  with  greatest  ease  penetrate  living  cells.  Hence  they  diffuse 
readily  throughout  the  organism  and  tend  to  avoid  undue  concentration 
at  any  locality  or  in  any  special  tissue.  Acetone  itself  passes  into  the 
urine  by  the  process  of  diffusion;  hence  the  concentration  of  this  com- 
pound in  the  blood  and  urine  is  usually  the  same.  Aceto-acetic  acid 
(diacetic  acid),  to  which  the  well-known  ferric  chloride  urinary  test  of 
Gerhardt  is  attributable,  depends  on  the  characteristic  secretory  func- 
tions of  the  kidneys  for  its  elimination;  consequently,  its  concentration 
is  commonly  higher  in  the  urine  than  in  the  blood. 

It  also  appears,  from  the  observations  of  Widmark,  that  the  elimina- 
tion of  acetone  through  the  lungs  is  a  pure  diffusion  process.  From 
his  data  there  is  no  reason  to  suppose  that  any  secretion  of  the  volatile 
compound  takes  place,  such  as  has  at  times  been  assumed  for  the  passage 
of  certain  gases  through  the  alveolar  membranes.  From  a  simple 
determination  of  the  concentration  of  acetone  in  the  alveolar  air,  so 
commonly  collected  nowadays  in  the  estimation  of  carbon  dioxide 
factors,  it  is  possible  to  secure  an  accurate  calculation  of  the  free  acetone 
concentration  of  the  blood.  Widmark  points  out  that  accordingly  in  a 
diabetic,  by  combined  blood  estimation  and  analysis  of  alveolar  air,  one 
may  arrive  at  an  understanding  of  the  relationship  between  the  free 
acetone  and  total  acetone  in  the  blood.  The  method,  he  adds,  has  this 
great  advantage,  that  the  relationship  between  the  acetone  and  the 
aceto-acetic  acid  can  in  no  way  be  disturbed  by  the  analysis:  the  separa- 
tion of  the  free  acetone  from  the  aceto-acetic  acid  is  effected,  so  to  speak, 
with  the  organism  itself  as  distillation  apparatus.  The  ability  to  dif- 
ferentiate and  estimate  the  various  ketone  substances  with  accuracy, 
as  is  already  accomplished  for  the  sugar  in  the  blood  and  urine  of 
glycosuric  patients,  is  likely  to  prove  helpful  in  the  clinic  of  diabetes. 

101  Biochemical  Journal,  1920,  xjv,  364- 
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The  Ferric  Chloride  Test  for  Diacetic  Acid.  Maxwell105  points  out  a 
possible  error  in  the  use  of  this  test  in  patients  who  have  taken  sodium 
bicarbonate  by  mouth.  In  such  a  patient  the  urine  tests  with  ferric 
chloride  may  give  a  red  color  similar  to  that  obtained  when  diacetic  acid 
is  present.  'The  addition  of  sodium  bicarbonate  to  normal  urine  results 
in  a  similar  red  color  not  unlike  that  due  to  diacetic  acid  when  tested 
\\  ith  ferric  chloride.  As  Maxwell  points  out,  the  presence  of  carbonates 
or  bicarbonates  must  he  excluded  before  the  Gerhardt  test  for  diacetic 
acid  may  be  relied  on,  as  "the  dosage  of  alkali  may  be  increased  in  the 
hope  of  overcoming  an  acidosis  which  in  reality  does  not  exist." 

To  obviate  this  fallacy  of  the  test,  it  is  pointed  out106  that  one  should 
acidify  the  alkaline  urine  with  dilute  sulphuric  acid  and  shake  out  this 
acid  solution  with  ether,  which  will  extract  the  diacetic  acid  if  present 
and  will  decompose  the  carbonates  or  bicarbonates  and  thus  withdraw 
them  from  the  field  of  action.  The  ethereal  solution  should  now  be  drawn 
off  with  a  pipet,  placed  in  a  second  test-tube,  and  shaken  with  water 
and  a  few  drops  of  ferric  chloride  solution.  If  diacetic  acid  is  present 
in  the  original  urine,  a  deep  red  color  will  be  seen  in  the  watery  layer. 
This  is  a  simple  method  for  overcoming  the  difficulty  mentioned  by 
Maxwell,  and  should  be  used  as  a  matter  of  routine. 

THE  THYMUS. 

Tumors  of  the  Thymus.  There  are  considerably  less  than  100  cases  of 
tumors  of  the  thymus  on  record.  Foot,107  in  reporting  a  case  of  malig- 
nant thymoma,  states  that  Rubaschow,  in  1911,  was  able  to  collect 
about  75  cases,  of  which  52  were  described  as  "sarcomata"  of  various 
sorts,  12  as  carcinomas,  and  the  rest  variously.  Since  then,  Foot  states 
one  can  find  less  than  a  dozen  cases  on  record.  During  the  past  year, 
Holt10S  reported  a  primary  sarcoma  of  the  thymus  in  a  child  of  six 
months;  and  Gandy  and  Piedelievre109  reported  cancer  of  the  thymus 
in  a  man  of  forty  years.  Foot  states  that  histological  classification  of 
thymic  tumors  is  still  unsettled  largely  as  a  result  of  the  doubt  as  to  the 
origin  of  the  small  thymic  cell.  He  states  that  when  one  compares  the 
thymoma  with  a  true  lymphosarcoma,  one  finds  many  similarities; 
but  this  is,  perhaps,  to  be  expected  in  view  of  the  similarity  of  the  small 
thymic  cell  and  the  lymphocyte.  He  prefers,  however,  to  believe  that 
the  lymphocytoid  type  of  thymoma  is  different  from  the  lymphosarcomas 
which  originate,  for  example,  in  lymph  nodes.  The  ultimate  decision, 
to  repeat,  must  remain  with  the  histologist  who  must  determine  without 
doubt  the  origin  of  the  small  thymic  cell. 

Foot's  patient  was  a  lad  of  nine  years  who  was  admitted  with  the  signs 
of  mediastinal  tumor.  His  illness  began  with  a  gradual  onset  of  coryza 
and  inspiratory  dyspnea,  one  month  prior  to  admission.  He  could  not 
lie  flat  in  bed,  having  well-marked  orthopnea.     Two  weeks  after  onset, 

105  Medical  Journal  of  Australia,  1920,  i,  458. 

106  Journal  of  the  American  Medical  Association,  1920,  lxxv,  495. 

107  American  Journal  of  Diseases  of  Children,  1920,  xx,  1. 

108  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  199. 
i°9  Bulletins  de  la  Societe  Medicale  des  Hopitaux,  1920,  xliv,  867. 
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his  mother  noticed  swollen  veins  at  the  base  of  his  neck,  just  above  the 
clavicle.  He  had  occasional  fits  of  gagging  and  coughing,  which  would 
awaken  him  at  night,  but  was  otherwise  pretty  comfortable.  There 
was  no  cyanosis,  no  convulsions,  no  bleeding  from  the  nose  or  the  mouth. 
He  had  no  pain  in  his  chest,  no  night-sweats  or  night  cries. 

Physical  examination  revealed  dulness  on  both  sides  of  the  sternum 
from  the  first  to  the  fifth  rib,  breath  sounds  and  voice  sounds  were 
increased;  there  was  broncho-vesicular  breathing.  Breath  sounds  were 
more  nearly  normal  on  the  left  than  on  the  right  side.  The  heart  sounds 
were  clear  and  normal;  precordial  dulness  measured  2.5  by  8.5  cm. 
The  aortic  second  sound  was  louder  than  the  pulmonic  second.  The 
abdomen  was  negative.  The  extremities  were  of  equal  size  with  veins 
showing  prominently  in  places.  Blood-pressure:  left,  130  mm.;  right, 
120  mm. 

The  roentgen-ray  examination  showed  a  large  mediastinal  tumor, 
occupying  the  upper  central  portion  of  the  chest;  stereoscopic  roentgeno- 
grams showed  that  it  was  anterior  to  the  great  vessels.  The  veins  in  the 
anterior  and  lower  part  of  the  neck  were  prominent  and  there  was  slight 
enlargement  of  the  veins  of  the  upper  part  of  the  chest  anteriorly.  The 
urine  was  normal;  hemoglobin,  90  per  cent;  leukocytes,  12,000; 
erythrocytes,  4,460,000.  Differential  count:  Polymorphonuclears,  69 
per  cent. ;  mononuclears,  31  per  cent.  Except  for  two  rises  in  tempera- 
ture to  99  on  the  days  he  was  roentgenographed,  the  temperature  curve 
was  comparatively  flat. 

A  tentative  diagnosis  of  mediastinal  abscess  or  enlarged  mediastinal 
nodes,  was  made.  Necropsy  subsequently  revealed  a  very  hard  lob u- 
lated  mediastinal  tumor,  occupying  chiefly  the  anterior  mediastinum; 
lying  just  behind  the  sternum,  but  not  infiltrating  the  bone.  It  showed 
metastasis  by  direct  lymphatic  extension,  with  three  possible  minor 
metastases  at  a  distance.  It  did  not  penetrate  the  lung  nor  other 
neighboring  organs  much  more  deeply  than  their  serous  coverings  or 
sacs.  Histologically,  it  was  found  to  be  composed  chiefly  of  small  cells, 
resembling  microlymphocytes,  but  having  vesicular  nuclei,  acidophil 
cytoplasm  and  tending  very  slightly  to  anastomose  with  one  another  by 
means  of  slender  processes.  The  rest  of  the  tumor  was  chiefly  collagin- 
ous  connective  tissue.  The  neighboring  lymph  nodes,  while  they  showed 
a  few  discrete  tumor  cells  in  their  sinuses,  were  not  incorporated  in  its 
mass. 

Holt's  patient  previously  mentioned,  a  child  of  six  months,  was 
regarded  as  one  of  severe  secondary  anemia.  Increasing  pallor  with 
slight  fever  were  present,  but  none  of  the  symptoms  associated  with 
enlarged  thymus.  At  necropsy,  a  sarcomatous  thymus  weighing  36  gm. 
was  found.  Besides  the  sarcomatous  change  in  the  thymus,  similar 
lesions  were  found  in  a  lymph  node,  in  the  spleen  and  in  the  lungs. 

An  enlarged  thymus  gland  ought  to  be  suspected  in  every  infant  who 
has  "queer  spells"  or  paroxysmal  attacks  of  coughing,  choking,  dyspnea 
or  cyanosis.  While  the  severer  forms  are  comparatively  rare  and  easy 
to  diagnose,   the  mild  forms  are  readily  overlooked,     Brayton   and 
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Heublein110  show  how  valuable  the  .r-ray  is  in  the  diagnosis  and  also  how 
easily  and  satisfactorily  the  same  procedure  may  be  used  in  the  treat- 
ment. Their  paper  contains  the  report  of  three  illustrative  cases,  the 
notes  o(  which  I  am  quoting.  The  x-ray  plates  before  and  after  treat- 
ment reproduced  herewith  show  the  prompt  response  to  radiotherapy. 
1.  Male,  fourteen  months  of  age  with  a  history  of  weakness  and 
convulsions  from  birth.  On  close  questioning,  these  convulsive  sei/aires 
were  found  to  consist  of  the  following  sequence  of  events:    Sudden 


Fig.  50. — Case  1. — Before  treatment.     (Brayton  and  Hueblin.) 


Fig.  51.— Case  1. — One  week  later.     (Brayton  and  Hueblin.) 


asphyxia,  cyanosis,  retraction  of  the  neck,  general  clonic  contraction, 
syncope  followed  by  exhaustion.  Examination  showed  a  flabby,  ecze- 
matous  child  with  bulging  of  the  upper  chest,  and  well-defined  thymic 
dulness.  A"-ray  corroborated  these  findings.  Radium  was  applied. 
The  child  had  no  more  convulsions  and  one  week  later  the  skiagram 
showed  a  normal  thymic  area.     (See  avray  reproductions.) 

110  Boston  Medical  and  Surgical  Journal,  1919,  clxxxi,  740. 
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2.  A  male  infant,  twelve  pounds  in  weight,  was  seen  one  hour  after  birth. 
The  labor  had  been  easy  but  with  the  first  cry  the  obstetrician  had 
noticed  that  the  child's  breathing  was  decidedly  abnormal.  The  patient 
presented  the  most  unusual  appearance;  the  skin,  lips,  and  nails  were 
intensely  cyanotic,  and  the  inspiratory  stridor  was  distinctly  audible 
in  the  adjoining  room,  while  the  epigastric  retraction  was  equal  to  that 


Fig.  52. — Case  2. — Before  treatment.     (Brayton  and  Hueblin.) 
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Fig.  53. — Case  2. — Two  weeks  later.     (Brayton  and  Hueblin.) 


accompanying  the  severest  forms  of  laryngeal  diphtheria.  Percussion 
and  a>ray  both  detected  the  presence  of  a  thymus  filling  nearly  one-half 
the  chest  cavity,  while  inspection,  palpation,  and  a'-ray  all  revealed  the 
presence  of  an  enormous  thyroid  occupying  the  entire  front  of  the  neck 
as  far  back  as  the  lobes  of  the  ears.  Radium  was  applied  and  within 
forty-eight  hours  the  baby  showed  decided  improvement  which  con- 
tinued until,  at  the  end  of  a  week,  he  was  nearly  normal  in  appearance. 

20 


300     FUNK:  DISORDERS  OF  NUTRITION  AND  METABOLISM 

It  was  interesting  to  note  that  the  thyroid  disappeared  coincidently  with 
the  shrinkage  of  the  thymus.  X-ray  plates  two  and  ten  weeks  after 
treatment  showed  a  normal  thymic  outline.  The  child  was  still  per- 
fectly well  fifteen  months  after  discharge  from  the  Hartford  Hospital. 

3."  A  female  of  eleven  months  who  had  always  breathed  "as  though 
she  had  a  cold."  Frequent  attacks  of  choking  and  cyanosis,  particularly 
at  times  of  feeding.  X-ray  confirmed  the  percussion  findings  of  enlarged 
thymus.  One  week  after  treatment  the  child  was  perfectly  well,  and 
the  skiagram  showed  a  normal  thymic  shadow. 


Fig.  54.— Case  3.— Before  treatment.     (Brayton  and  Hueblin.) 


Fig.  55. — Case  3. — One  week  later.     (Brayton  and  Hueblin.) 

In  discussing  the  relative  mhes  of  the  radivm  and  x-ray,  Brayton  and 
Heublein  state  that  there  is  little  choice;  both  methods  tend  to  effect 
a  cure.  The  advantages  of  radium  are  that  its  action  is  more  rapid. 
One  treatment  alone  suffices  to  effect  a  cure,  even  in  the  severest  forms 
of  the  disease.  Radium  is  portable,  thus  obviating  the  difficulty  of 
transporting  the  patient  to  a  roentgen  laboratory;  its  application  is 
simple,  thus  eliminating  the  dangerous  element  of  fear  from  the  mind 
of  the  patient,  and  at  the  same  time  rendering  unnecessary  the  use  of 
an  elaborate  .r-ray  equipment  and  highly  skilled  operator.  These 
observers  have  treated  34  cases.     In  every  instance  there  followed  a 
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prompt  and  lasting  disappearance  of  all  symptoms.  Two  of  these 
patients  died  more  than  a  month  after  treatment,  one  with  influenza 
and  the  other  from  inexplicable  convulsions.  The  x-ray  pictures  here- 
with reproduced  are  from  the  article  by  Brayton  and  Hueblein  and  show 
the  results  of  treatment  in  a  striking  manner. 


Fig.  56. — Intrathoracic  goiter  in  Mrs.  R.,  aged  fifty-seven.     (Schwyzer.) 


THE  THYROID. 

Intrathoracic  Goiter.  A  goiter  may  be  partially  intrathoracic  or 
completely  so.  The  latter  form  is  rare.  Schwyzer111  wrote  an  excellent 
article  on  the  diagnosis  and  surgical  treatment  of  intrathoracic  goiter 
during  the  past  year.  None  of  the  cases  coming  under  his  observation 
belonged  to  the  totally  intrathoracic  group— they  were  all  associated 
with  goiter  in  the  neck  itself.  In  order  to  gain  a  clear  understanding 
of  the  symptoms  of  this  lesion,  certain  anatomical  knowledge  is  neces- 
sary. 

The  aperture  in  the  thorax  antero-posteriorly,  measured  from  the 
upper  border  of  the  sternum  to  the  first  dorsal  vertebra,  is  only  5  or  6  cm. 

111  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  579. 
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in  distance,  and  the  lateral  diameter  taken  through  the  middle  of  both 
pibs  is  from  9  to  10  cm.  It  is  evident,  therefore,  that  the  aperture  into 
the  thorax  is  the  most  dangerous  place  if  a  goiter  is  located  here,  as  this 
bony  ring  cannot  give,  and  compression  of  the  adjacent  organs  going 
through  is  unavoidable.  If  the  goiter  .noes  through  the  aperture  into 
the  mediastinum,  conditions  become  more  tolerable.  In  discussing  the 
diagnosis  of  intrathoracic  goiter,  Schwyzer  states  that  a  considerable  aid 
is  a  good  history.  We  may  learn  that  the  patient  had  a  goiter  for  years, 
and  that  this  goiter  disappeared  or  "was  cured,"  as  the  patient  often 


Fig.  57.— Intrathoracic  goiter  in  Mrs.  C,  aged  sixty-three.     (Schwyzer.) 

expresses  himself.  He  may  mention  that  breathing  was  always  labored 
at  the  least  muscular  effort,  and  difficulty  in  breathing  remained  even 
after  the  disappearance  of  the  goiter  on  the  neck.  In  addition,  the 
patient  may  say  that  in  bed  he  is  forced  to  lie  in  a  certain  position. 
Often  he  requires  no  pillow  or,  on  the  other  hand,  he  may  have  to  elevate 
his  head  unusually  high.  Should  he  change  the  well-chosen  position  of 
the  head  unconsciously  in  his  sleep,  the  patient  awakens  feeling  choked, 
has  to  sit  up  straight  in  bed,  or  runs  to  the  window  in  an  effort  to  inhale 
air.  Sometimes  he  spends  night  after  night  in  a  chair,  fearing  the 
recurrence  of  one  of  these  spells. 
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The  physical  examination,  according  to  Schwyzer,  reveals  on  inspec- 
tion that  such  a  patient  has  almost  a  comical  appearance,  carrying  his 
head  in  a  high  and  stiff  manner.  Again,  we  may  find  the  head  bent 
forward  with  the  chin  approaching  the  sternum.  If  no  goiter  attracts 
attention  the  chest  is  examined  for  intrathoracic  goiter.  Percussion 
may  give  a  distinct  dulness  over  the  sternum,  or  over  the  sternum  and 
one  side,  or  over  both  sides.  Percussion  reveals  more  important  findings 
than  can  be  obtained  through  auscultation.  The  latter  examination, 
though,  may  help  us  at  times  in  our  diagnosis.     The  breathing  in  the 


Fig.  58. — Intrathoracic  goiter  in  Mrs.  R.,  aged  fifty-three.     (Schwyzer.) 


upper  chest  may  be  so  light  and  superficial  that  it  attracts  attention. 
This  finding  points  to  some  impediment  to  the  breathing.  The  lung 
may  be  squeezed  to  the  side,  so  much  so  that  it  cannot  inflate.  Or  a 
bronchus  may  be  compressed. 

Whether  or  not  there  is  a  goiter  plainly  visible,  with  or  without 
dyspnea,  we  are  bound  to  make  a  careful  palpation  of  the  neck  down 
into  the  jugulum  as  far  as  we  can  reach.  We  may  find  a  palpatory 
resistance  in  the  jugulum  which  is  constant  or  which  appears  only  during 
deglutition.     The  larynx  may  stand  very  low.     We  then  speak  of  a 
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ptosis  of  the  larynx,.  Its  excursion  during  deglutition  might  be  markedly 
reduced.  ( lonsequently,  we  must  always  remember  deglutition  when  we 
palpate.  If  hoarseness  exists,  the  laryngoscope  will  tell  of  a  paresis  or 
a  paralysis  of  the  vocal  cord. 

The  malignant  intrathoracic  goiter  in  its  initial  state  is,  of  course, 
intracapsular  and  cannot  he  diagnosed.  Should  severe  dyspnea,  and 
especially  paralysis  of  the  recurrent  laryngeal  nerve,  together  with  some 
metastatic  tumor,  occur,  the  diagnosis  becomes  certain,   hut  a  cure 


Fig.  59. — Intrathoracic  goiter  in  Mrs.  O.,  aged  sixty-four.     (Schwyzer.) 

impossible.  Fortunately,  most  of  the  intrathoracic  goiters  are  of  benign 
nature.  In  this  group  belongs  the  toxic  or  exophthalmic  intrathoracic 
goiters  with  their  characteristic  symptoms;  trachycardia,  tremor, 
disturbances  of  the  nervous  system,  and  the  various  eye  symptoms 
including  exophthalmos. 

The  connection  between  the  goiter  and  the  heart  has  long  been 
recognized.  There  is  an  important  heart  affection  more  commonly 
found  in  intrathoracic  goiter  called  the  "mechanical  goiter  heart." 
It  is  thought  that  pressure  of  the  tumor  on  the  large  bloodvessels,  as 
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well  as  on  the  nerves,  especially  the  cardiac  branches  of  the  sympathetic 
nerve,  can  bring  on  this  condition  of  the  heart.  The  heart  action  is 
confused,  irregular,  and  accelerated.  A  very  characteristic  sign  is  the 
net  of  dilated  veins  on  the  neck  and  upper  chest  anteriorly.  The 
superior  vena  cava  is  pressed  upon. 

There  are  cases  reported  in  which  one  common  carotid  and  the  radial 
artery  of  the  same  side  were  only  faintly  pulsating  owing  to  the  severe 
pressure  from  an  intrathoracic  goiter.  Good  roentgenograms  and  a 
fluoroscopic  examination  are  aids  in  diagnosis.    There  are  some  rare 


Fig.  60. — Intrathoracic  goiter  in  Mr.  C,  aged  forty-nine.     (Schwyzer.) 

intrathoracic  goiters,  for  instance,  tumors  in  the  chest  from  aberrant 
thyroids,  in  which  the  roentgenographic  examination  is  the  only  means 
by  which  we  can  detect  such  a  disease.  If,  during  deglutition  in  the 
fluoroscopic  examination,  the  tumor  follows  the  movement  of  the 
larynx  and  trachea,  regularly  and  synchronously,  the  last  doubt  in  the 
diagnosis  is  removed. 

Figs.  56  to  61  from  Schwyzer's  article  illustrate  in  a  striking  way  the 
position  of  these  intrathoracic  goiters.  With  regard  to  the  treatment 
of  these  goiters,  Schwyzer  states  that  with  its  precarious  dyspnea 
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operation  should  be  done  without  much  delay.  We  must  remember 
that  choking  spells  do  not  repeal  themselves  indefinitely,  for  with  each 
such  dyspneic  attack  the  patient  is  one  step  nearer  his  grave.  Schwyzer 
recalls  one  ease  at  Kocher's  clinic  which  resulted  fatally.  It  was  a  ease 
in  which  dyspnea  increased  so  rapidly  that  not  even  a  tracheotomy 
could  be  done.  The  patient  who  had  an  intrathoracic  substernal  goiter 
(found  at  necropsy),  was  ordered  to  bed.  lie  disobeyed  the  physician's 
orders,  left  his  bed  during  the  night,  and  by  doing  so  brought  on  a  new 
spell  of  dyspnea,  which  ended  fatally. 


Fig.  61. — Intrathoracic  goiter  in  Mr.  M.,  aged  fifty-six.     (Schwyzer.) 

Judd112  found  that  in  150  cases  of  substernal  and  intrathoracic  goiter 
occurring  at  the  Mayo  Clinic  in  1918,  the  symptoms  were  of  the  pressure 
type.  The  tumor  was  on  the  left  side  in  81  cases,  on  the  right  side  in 
45  cases,  and  in  the  middle  portion  of  the  gland  in  4  eases.  In  16  cases, 
the  condition  was  bilateral.  There  were  141  adenomas,  1  hypertrophy 
associated  with  adenoma,  4  carcinomas,  and  2  colloid  goiters  with  small 
adenoma.     Three  of  the  tumors  originated  from  aberrant  thyroids. 


112  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  27S. 
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Acute  Thyroiditis.  Recently  the  literature  has  contained  a  number 
of  reports  of  serious  lesions  developing  after  tonsillectomy.  One  such 
report  by  Rendleman113  contains  reference  to  a  case  of  acute  thyroiditis 
following  this  operation.  Rendleman  states  that  disease  of  the  tonsils 
as  a  factor  in  causing  goiter  has  long  been  known,  but  that  their  removal 
should  cause  thyroid  disturbance,  is  not  so  well  known.  Where  one 
considers  the  proximity  of  the  tonsil  and  thyroid,  and  their  close  lym- 
phatic connections,  it  is  not  surprising  that  the  removal  of  a  diseased 
tonsil  leaving  an  open  wound  bathed  with  infectious  material  affords  a 
good  entrance  for  infection  of  the  thyroid  gland.  The  case  reported 
by  Rendleman  was  an  acute  thyroiditis  due,  no  doubt,  to  direct  infec- 
tion from  the  throat,  and  resulting  in  hyperplasia  of  the  thyroid  tissue 
with  subsequent  hyperthyroidism.  The  same  mechanism  whereby 
goiter  follows  tonsillitis  is  no  doubt  at  work  when  goiter  follows  removal 
of  the  tonsils. 

Rendleman  quotes  Vincent  who,  in  1906  and  1907,  reported  that 
about  two-thirds  of  all  rheumatic  fever  cases  had  thyroiditis.  Vincent 
considered  the  thyroid  enlargement  as  a  defense  against  infection,  the 
gland  in  some  way  giving  off  detoxicating  bodies  to  neutralize  the 
rheumatic  infection.  Billings,  according  to  Rendleman,  raised  the 
question  of  the  thyroid  enlargement  being  due  to  the  same  infectious 
agent  as  the  rheumatism,  both  a  result  of  focal  infection,  most  commonly 
in  the  tonsil.  Patients  with  goiter  have  been  known  to  improve  after 
tonsillectomy  and  conversely  unusual  reactions  in  the  goiter  may  follow 
this  operation.  Rendleman  recalls  that  Beebe  states  that  a  large 
percentage  of  the  cases  of  hyperthyroidism  have  diseased  tonsils  and 
that  it  is  not  uncommon  to  date  a  thyroid  enlargement  to  an  attack  of 
tonsillitis. 

Acute  suppurative  thyroiditis  occurring  during  typhoid  fever  is 
described  by  Tournewt.114  The  same  observer  also  notes  a  case  of 
gangrenous  thyroiditis  developing  in  a  man  of  thirty-five  years  after 
an  attack  of  influenza.  Week's115  patient  developed  acute  thyroiditis 
at  the  termination  of  an  erysipelas. 

In  Farsano's116  patient,  the  occurrence  of  suppurative  thyroiditis 
produced  in  addition  to  chills,  fever  and  pain,  the  complete  clinical 
picture  of  exophthalmic  goiter.  After  incision,  with  liberation  of  the 
pus,  the  thyroiditis  and  exophthalmic  goiter  symptoms  disappeared. 

The  appearance  of  thyrotoxic  symptoms,  the  result  of  an  acute  infec- 
tion in  a  patient  with  simple  goiter,  was  noted  by  Greenberg.117  In 
this  instance  the  hyperthyroidism  followed  repeated  attacks  of  acute 
peritonsillitis  and  pharyngitis.  Greenberg  emphasizes  these  points: 
(1)  Thyrotoxic  symptoms  may  appear  in  cases  of  simple  goiter,  the 
result  of  an  acute  infection.  (2)  Bacteria  may  be  a  factor  in  the  causa- 
tion of  exophthalmic  goiter:  if  not  directly  so,  at  least  effecting  such 

113  Journal  of  Iowa  State  Medical  Society,  June,  1920. 
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changes  in  the  physiology  of  the  gland  as  to  make  its  appearance  likely. 
3  Suppuration  of  a  thyroid  gland  should  be  suspected  when  there  is 
even  slight  pain  and  tenderness  over  the  gland  with  enlargement, 
especially  when  there  is  a  history  of  a  preceding  infection. 

Briiggemann118  reports  a  case  of  acute  laryngeal  perichondritis  in 
which  edematous  swellings  appearing  on  the  outside  of  the  throat 
simulated  acute  thyroiditis.  Sensitiveness  to  pressure,  however,  was 
confined  to  the  larynx.  Tenderness  over  the  thyroid  was  doubtless  due 
to  the  fact  that  in  pressing  on  the  thyroid  a  certain  amount  of  pressure 
was  brought  to  bear  on  the  larynx. 

Hyperthyroidism.  Etiology.  The  role  of  infection  in  the  etiology 
of  toxic  goiter  has  been  referred  to  in  previous  paragraphs  dealing  with 
thyroiditis.  It  may  act  without  obvious  inflammatory  reaction  in  the 
thyroid.  Eight  cases  of  toxic  goiter  are  reported  by  Roeder119  and  in  5 
the  hyperthyroidism  had  its  onset  definitely  following  influenza.  Levy, 
Franckel1'-0  ventures  the  opinion  that  in  certain  cases  syphilis  may  be 
responsible  for  exophthalmic  goiter.  A  familial  and  hereditary  tendency 
in  exophthalmic  goiter  is  illustrated  in  the  report  of  Harvier121  whose 
patient,  a  boy  of  twelve,  had  goiter  with  tremor  which  had  been  noted 
since  early  childhood.  The  young  man's  mother,  grandmother,  and  an 
aunt  on  both  the  maternal  and  paternal  sides  had  presented  exoph- 
thalmic goiter. 

Symptoms  of  Hyperthyroidism.  The  ocular  signs  are  important 
features  in  many  cases  of  hyperthyroidism  and  except  for  the  "exoph- 
thalmos" are  seldom  investigated,  with  thoroughness  by  the  general 
practitioner.  Claiborne122  has  endeavored  to  set  forth  in  array  the 
ocular  signs  in  exophthalmic  goiter  and  to  give  a  simple  explanation  of 
the  majority  of  them.     He  states  that: 

1.  Exophthalmos,  or  proptosis,  is  the  first  and  basal  sign  of  exoph- 
thalmic goiter.  The  great  majority  of  the  other  signs  follow  this 
sequentially.  The  order  in  which  the  most  prominent  ones  should  be 
mentioned  is:  exophthalmos,  Dalrymple's  sign,  Graefe's  sign,  Stellwag's 
sign. 

2.  In  the  Dalrymple  sign,  the  sclera  shows  above  and  below  the 
cornea  and  more  markedly  and  frequently  below  than  above.  It  may 
be  absent  above,  but  present  below,  or  vice  versa.  It  is  distinctly  a 
sign  observed  in  a  condition  of  rest  in  the  primary  position  of  the  eye. 

3.  The  Graefe  sign  is  seen  only  in  motion  from  above  downward,  and 
is  more  marked  in  all  cases  in  movements  below  the  horizontal  meridian. 
In  order  to  demonstrate  the  sign,  the  eye  should  be  made  to  move  very 
slowly  from  above  downward. 

4.  The  pupils  are  as  a  rule  larger  than  normal  in  exaggerated  cases; 
and  this  sign  is  more  marked  in  blonds  than  in  brunettes. 

5.  Trembling  of  the  upper  lid  sometimes  occurs  without  closure  of  the 
lid. 

118  Deutsche  medizinische  Wochenschrift,  1920,  xlvi,  97. 
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The  vasomotor  symptoms  of  exophthalmic  goiter  afe  common  features  of 
hyperthyroidism,  and  Marafion123  has  described  a  localized  erythema 
over  the  thyroid  which  is  interesting.  He  observed,  in  92  of  100  cases, 
that  rubbing  the  skin  in  the  neck  lightly  with  the  fingers  made  it  turn 
very  red  in  the  region  of  the  thyroid,  a  much  brighter  red  than  could  be 
elicited  by  rubbing  the  skin  in  the  same  way  elsewhere.  He  has  not  seen 
any  mention  in  the  literature  of  this  induced  localized  erythema  in  the 
thyroid  region;  it  may  be  a  uniform  or  irregular  redness,  and  there  may 
be  slight  swelling  of  the  red  patches. 

The  highly  nervous  state  of  many  victims  of  hyperthyroidism  is  well 
known.  In  some  instances  the  condition  is  mistaken  for  hysteria. 
According  to  Juarris121  this  is  not  an  uncommon  and  yet  unfortunate 
mistake.  This  same  observer  notes  that  the  excessive  thyroid  function- 
ing may  even  entail  obsessions,  phobias,  hallucinations  and  delirium, 
still  further  confusing  the  diagnosis.  He  has  recently  seen  a  case  with 
the  set  of  symptoms  described  by  Block,  in  1912,  and  it  yielded  to  anti- 
thyroid treatment.  The  patients  in  this  category  are  usually  old  maids, 
and  pigmentation  is  a  characteristic  symptom,  most  marked  in  the 
muscles,  cheeks  and  side  of  the  brow.  They  are  self-centered,  melan- 
choly and  irritable,  complain  of  fatigue  and  insomnia  and  are  doomed 
to  suffer  incurably  so  long  as  hysteria  is  regarded  as  responsible.  A 
prompt  cure  in  all  these  hypothyroid  cases  may  usually  be  realized 
under  antithyroid  plus  ovarian  treatment,  with  calcium  salts  and  sodium 
cacodylate  as  adjuvants. 

The  bbod  pressure  in  exophthalmic  goiter  was  studied  by  Goodall  and 
Rogers.125  In  10  cases  occurring  in  women  between  the  ages  of  twenty- 
three  and  forty-eight,  the  blood-pressure  was  below  the  physiologic 
value.  The  fall  varied  between  4  and  50  mm.  The  disease  was  well 
established  and  the  histories  showed  that  the  onset  had  been  gradual. 
The  diastolic  pressure  remained  approximately  normal,  and  the  pulse- 
pressure  consequently  was  low.  The  systolic  blood-pressure  passes 
through  three  phases:*  (1)  A  short  stage  of  primary  hypertension;  (2)  a 
prolonged  stage  of  hypertension,  and  (3)  a  stage  of  secondary  hyper- 
tension. After  operation  on  the  thyroid,  the  systolic  blood-pressure 
tends  to  rise.  This  rise  is  not  infrequently  associated  with  cardiac 
acceleration  and  an  irregularity  of  the  pulse  due  to  auricular  fibrillation, 
and  possibly,  in  extreme  cases,  followed  by  ventricular  fibrillation  result- 
ing in  death.  A  low  systolic  blood-pressure,  other  factors  being  equal, 
indicates  from  an  operation  point  of  view:  (1)  Little  myocardial 
exhaustion;  (2)  a  small  post-operative  rise  in  blood-pressure,  and  con- 
sequently little  liability  to  post-operative  cardiac  failure;  (3)  less  hemor- 
rhage. Diurnal  variations  in  blood-pressure  are  considerable,  being 
relatively  greater  than  in  health. 

Treatment  of  Toxic  Goiter.  That  a  large  number  of  complete  cures 
follow  partial  removal  of  the  thyroid,  is  a  well-known  fact.     That  others 

123  Revista  Espanola  de  Medicina  y  Cirugia,  Barcelona,  1919,  ii,  59S.  Abstracted, 
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suffering  from  the  same  disease  and  treated  in  an  identical  manner  are 
not  benefited,  is  equally  true.  In  the  latter  group,  a  factor  outside  of  the 
thyroid  is  suspected.  The  frequency  of  an  enlarged  thymus  in  associa- 
tion with  goiter  has  been  commented  upon  many  times  in  the  past. 
Wooley126  points  out  that  Cannon  succeeded  in  producing  some  of  the 
symptoms  of  exophthalmic  goiter  in  the  cat  by  constant  stimulation  of 
the  thyroid  through  the  cervical  sympathetic.  Wilson  found  a  pro- 
nounced and  constant  lesion  of  the  cervical  sympathetic  ganglia  in  all 
cases  of  exophthalmic  goiter  examined,  and  he  states  that  there  is  much 
suggestive  evidence  that  these  changes  are  the  result  of  direct  bacterial 
infection  within  the  ganglia.  Leriche127  resected  the  sheath  of  the 
superior  thyroid  artery  from  its  origin  to  the  pole  of  the  thyroid  gland, 
thus  destroying  the  nerve  supply  to  this  lobe.  The  involved  lobe  of  the 
thyroid  gland  decreased  in  size  in  a  month's  time  so  that  there  was  no 
palpable  tumor  left,  whereas  the  lobe  on  the  other  side  remained  enlarged 
as  before.  These  represent  but  a  few  of  the  many  experiments  reported 
in  the  literature1,  which,  taken  together  tend  to  convince  one  that  it  is 
far  from  correct  to  suppose  that  the  thyroid  gland  is  or  contains  the  sole 
cause  of  the  disease.  As  Wooley  points  out,  the  most  logical  way  of 
treating  Graves'  disease  would  be  by  some  method  or  agent  with  which 
one  could  attack  all  possible  causes.  Up  to  the  present  time,  the  .r-ray 
seems  to  have  given  the  best  results.  The  results  of  .r-ray  therapy  in 
this  disease  vary  in  the  hands  of  different  workers,  and  it  appears  that 
better  success  could  have  been  obtained  in  many  cases  if  heavier  doses 
had  been  given. 

McElfatric  has  summed  up  well  the  benefits  of  .r-ray  therapy  in 
exophthalmic  goiter  as  compared  with  other  methods  of  treatment. 
There  are  no  fatalities,  no  post-operative  scars.  It  does  not  interfere 
with  a  patient's  occupation,  is  painless  and  causes  no  inconvenience. 
If  unsuccessful,  surgery  can  still  be  performed,  and  with  less  risk  because 
of  the  favorable  action  of  the  rays  of  the  thymus.  Means  and  Aub12S 
state  that  the  safest  program  for  the  treatment  of  exophthalmic  goiter, 
as  a  whole,  is  the  routine  irradiation  of  thyroid  and  thymus  glands  in  all 
cases,  with  surgery  held  in  reserve  for  patients  who  do  not  do  well. 

Hubeny129  states  that  the  earlier  the  cases  receive  treatment  the 
sooner  their  response  to  roentgenotherapy.  The  favorable  signs  are  the 
abatement  of  the  nervous  symptoms,  gain  in  weight,  slowing  and  stabiliz- 
ing of  the  pulse,  with  a  lessening  or  disappearance  of  exophthalmos  in 
about  40  per  cent,  of  the  cases.  The  goiter  may,  or  may  not,  decrease  in 
size.  In  ambulatory  cases  no  interference  with  the  daily  occupation  is 
necessary,  in  marked  thyrotoxicosis  regulation  of  diet  and  rest,  both 
physical  and  mental,  are  essential.  All  foci  of  infection  should  be  re- 
moved, especial  attention  being  paid  to  the  teeth.  Hubeny  states  that 
the  belief  that  .r-ray  treatment  prior  to  operation  causes  changes  in  the 
capsule  interfering  with  subsequent  removal  is  erroneous  and  refuted  by 
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such  authorities  as  Luden,  Holmes,  etc.  The  value  of  radium  in  toxic 
goiter  is  lauded  by  Atkins130  who  speaks  from  an  experience  with  100 
cases  of  the  disease.  That  too  active  roentgenologic  treatment  may  be 
harmful  is  illustrated  in  the  cases  collected  by  Cordua131  in  which 
exophthalmic  goiter  developed  into  myxedema. 

The  surgical  treatment  of  exophthalmic  goiter  is  lauded  by  Fos132 
who  believes  that  the  favorable  results  are  more  definite,  more  immedi- 
ate, and  more  lasting  than  from  any  other  form  of  treatment.  He 
performs  preliminary  ligations  on  over  50  per  cent,  of  his  exophthalmic 
patients.  Sistrunk133  is  also  an  ardent  advocate  of  surgery  in  these 
patients. 

Frazier134  discusses  in  a  very  clear  way  the  principles  underlying  the 
treatment  of  toxic  goiter.  He  states  that  if  he  were  to  attempt  a  classi- 
fication of  all  the  patients  he  has  seen  with  toxic  goiter  from  the  stand- 
point of  treatment  they  would  fall  into  one  of  five  groups: 

1.  The  mildly  toxic  of  the  adolescent  group.  The  enlargement  of 
the  gland  is  compensatory  in  nature,  the  toxic  symptoms  are  not  con- 
stant, and,  when  present,  are  of  mild  degree.  Proper  supervision  of  the 
girl's  life  as  to  hours  of  work  and  sleep,  restriction  of  studies  for  the 
school  girl,  with  a  trial  of  iodine  internally,  will  tide  the  patient  over  a 
period  of  thyroid  disturbance  from  which,  on  entering  womanhood,  she 
may  be  entirely  free. 

2.  The  mildly  toxic  of  the  adenoma  group.  If,  under  proper  super- 
vision, there  is  no  tendency  to  progression,  to  aggravation  of  the  disease, 
the  determination  for  or  against  operation  will  depend  in  large  measure 
on  how  much  the  patient  is  handicapped  either  in  work  or  recreation. 
It  is  largely  a  personal  equation,  and  the  decision  may  be  left  often  to  the 
patient  in  consultation  with  her  physician.  At  all  events,  operation  is 
one  of  choice  and  not  one  of  necessity.  As  a  subdivision  of  this  group 
may  be  entered  the  patient  of  definite  neurasthenic  type  with  a  small 
adenoma.  These  are  puzzling  cases,  and  Frazier  states  that  he  knows 
of  no  criterion,  when  the  basal  metabolism  is  not  above  normal,  by 
which  the  surgeon  is  to  determine  whether  the  neurasthenia  is  dependent 
on  the  thyroid  disorder.  The  patient  and  her  physician  must  be  advised 
of  the  element  of  uncertainty,  and  the  chances  of  failure,  should  opera- 
tion be  requested  by  both  patient  and  physician,  as  it  often  is. 

3.  The  grave  toxicosis  of  the  adenomata,  not  the  true  exophthalmic 
type,  but  often  its  equivalent  in  so  far  as  the  gravity  of  the  prognosis. 
If  the  condition  is  not  already  inoperable,  as  it  sometimes  is,  no  time 
should  be  lost  in  inaugurating  a  course  of  treatment  leading  up  to  an 
eventual  resection. 

4.  The  initial  hyperplastic  goiter,  without  a  preexisting  adenoma, 
appearing  most  often  in  the  early  years  of  the  third  decade.  In 
this  group,  Frazier  takes  a  very  positive  position  as  to  the  pre- 
ponderant   advantage    of    surgical    attack.      The    prognosis   without 
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operation  is  grave,  the  operative  risks  in  the  early  stages  trivial, 
the  period  of  convalescence  short,  and  the  end-results  so  satisfactory. 
Contrast  this  with  a  later  stage,  when  the  disease  is  present  in  its  more 
aggravated  form,  with  all  that  implies,  in  degeneration  of  the  heart 
muscle  and  cardiac  dilatation,  in  gross  metabolic  disturbance,  in  utter 
demoralization  and  loss  of  nervous  stability  and  the  arguments  in  favor 
of  operation  in  an  early  stage  are  self-evident.  The  risks  of  operation 
must  now  be  reckoned  with,  and  the  possibility  of  a  complete  recovery 
are  in  the  late  stage  appreciably  reduced. 

5.  The  degenerative  or  atrophic  or  the  terminal  stage  of  a  more  or  less 
prolonged  hyperplasia.  There  comes  a  time  in  certain  cases  when 
should  the  patient  survive  the  hyperplastic  stage  that  definite  signs  of 
hypoplasia  are  apparent.  Manifestly  here  then  is  no  justification  for 
the  removal  of  gland  tissue. 

Hypothyroidism.  Frequency  and  Clinical  Manifestations. 
According  to  Janney  and  Henderson135  hypothyroidism  is  more  frequent 
than  is  generally  supposed.  Most  of  the  cases  are  overlooked  because 
they  are  latent  and  do  not  present  the  classical  symptoms  of  myxedema. 
They  found  among  18  consecutive  thyroid  cases,  12  presenting  hypo- 
thyroidism, 4  being  cases  of  dysthyroidism  and  only  1  case  showing  the 
classical  symptoms  of  myxedema.  The  features  which  they  stress  as 
occurring  in  more  than  half  the  cases  are  as  follows :  History  of  obesity, 
particularly  in  early  life,  mental  symptoms,  marked  liability  to  contract 
infections,  hair  anomalies,  dry,  harsh  skin  with  pigmentation  and 
atrophy,  cold  extremities  and  cold  skin  generally,  obesity,  decreased 
size  of  thyroid,  subnormal  temperature,  pulse  and  respiration  occur 
most  frequently,  being  found  in  81  per  cent,  of  the  cases.  Attention  is 
called  to  the  diagnostic  value  of  lymphocytosis  and  mononucleosis 
in  obscure  thyroid  cases.  The  basal  metabolic  rate  is  of  great  value  in 
diagnosis  and  treatment  of  hypothyroidism,  but  cannot  be  considered 
an  absolute  criterion.  The  blood  glucose  tolerance  test  is  abnormal  in 
respect  to  the  height  of  the  curve  and  delayed  return  to  normal  level  in 
the  majority  of  cases  of  thyroid  disease,  but  is  only  diagnostic  of  endo- 
crine disease  in  general.  There  is  no  constant  relation  demonstrable 
between  the  blood-sugar  curve  and  the  metabolic  rate  in  thyroid  disease. 
The  blood  glucose  curve  is,  however,  of  confirmatory  value  in  the 
diagnosis  of  obscure  thyroid  cases.  Barrett136  calls  attention  to  the 
frequency  of  dystrophies  of  the  hair  and  nails  in  cases  of  hypothyroidism. 
Among  61  members  of  a  family  belonging  to  six  generations  (hereditary 
hypothyroidism)  involvement  of  both  the  hair  and  nails  occurred  in  14 
instances.  The  nail  defect  seemed  to  be  about  the  same  in  all,  but  there 
was  much  variation  in  the  degrees  of  loss  of  head  hair.  In  the  greater 
number  there  was  an  extreme  scantiness  as  to  the  amount  of  hair.  In 
no  instance  was  there  a  total  loss  of  all  hair  of  the  head,  the  most  extreme 
cases  showing  a  fine  lanugo-like  covering  of  the  scalp.  In  this  particular 
family  group  there  is  a  high  frequency  of  feeblemindedness  and  neurologic 
disorders.     The  members  of  the  third  generation  numbered  29  persons. 

138  Archives  of  Internal  Medicine,  1920,  xxvi,  297. 

136  Archives  of  Neurology  and  Psychiatry,  1919,  ii,  628. 
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Of  these,  22  were  definitely  abnormal.  These  abnormalities  included 
epilepsy,  hysteria,  severe  tic,  feeblemindedness,  nocturnal  enuresis  and 
marasmus. 

Pincherle137  describes  the  case  of  a  boy  of  eleven  with  congenital 
myxedema  on  which  became  superposed  progressive  muscular  atrophy. 
The  atrophy  was  the  pseudohypertrophic  type.  The  connection 
between  the  hypothyroidism  and  the  muscular  atrophy  was  confirmed 
by  the  improvement  under  thyroid  therapy. 

Dilatation  of  the  heart  is  of  common  occurrence  in  hypothyroid 
states,  according  to  Zondek.138  He  states  that  neither  the  size  of  the 
heart,  the  diuresis,  nor  the  tendency  to  cyanosis,  shows  any  modification 
under  the  usual  heart  tonics,  but  a  prompt  change  for  the  better  is 
apparent  when  the  deficit  in  thyroid  secretion  is  made  up  by  thyroid 
treatment.  The  heart  disturbances  are  characterized  by  sluggish  action 
and  by  the  relative  insignificance  of  the  disturbances  in  comparison  with 
the  degree  of  dilatation. 

Treatment  of  Hypothyroidism.  The  first  myxedema  patient  to  be 
treated  by  thyroid  extract  was  a  woman  who  came  under  the  observation 
of  Murray139  in  1891.  This  physician  has  just  recorded  her  death. 
The  medical  history  of  this  first  patient  is,  therefore,  of  considerable 
interest.  When  presented  by  Murray  before  the  Northumberland  and 
Durham  Medical  Society  in  England,  February  12,  1891,  she  presented 
a  typical  case  of  myxedema  of  several  years'  standing.  Murray  stated 
his  intention  of  treating  her  with  thyroid  extract  and  the  therapy  was 
begun  April  13,  1891.  The  experimental  nature  of  the  treatment  was 
explained  to  the  patient  who,  realizing  the  otherwise  hopeless  outlook, 
promptly  consented  to  its  trial.  In  order  to  insure  that  the  extract  was 
properly  prepared,  the  thyroid  gland  was  removed  from  a  freshly  killed 
sheep  with  sterilized  instruments  and  conveyed  at  once  in  a  sterilized 
bottle  to  the  laboratory  where  the  glycerin  extract  was  prepared.  A 
hypodermic  injection  of  25  minims  was  given  twice  a  week  at  first,  and 
later  on  at  longer  intervals.  The  patient  steadily  improved.  Later, 
when  Fox  and  Hector  Mackenzie  had  demonstrated,  the  efficacy  of 
oral  administration  of  thyroid  extract, 'Murray's  patient  received  10 
minims  by  the  mouth  six  nights  a  week.  On  this  dose  she  remained  in 
good  health  and  free  from  the  signs  of  myxedema.  She  continued  to 
take  liquid  thyroid  extract  regularly  until  1918,  when  difficulties  in  the 
supply  of  this  preparation  led  to  the  use  of  thyroid  tablets.  The  woman 
enjoyed  excellent  health  until  1919,  when  she  died  of  cardiac  failure  at 
the  age  of  seventy-four.  To  use  Murray's  words  again,  this  patient  was 
thus  enabled  by  the  regular  and  continued  use  of  thyroid  extract,  to  live 
in  good  health  for  over  twenty-eight  years  after  she  had  reached  an 
advanced  stage  of  myxedema.  During  this  period  she  consumed  over 
9  pints  of  liquid  thyroid  extract  or  its  equivalent,  prepared  from  the 
thyroid  glands  of  more  than  870  sheep. 

137  Rivista  di  Clinica  Pediatrica,  1919,  xvii,  561;  abstracted,  Journal  of  the  Ameri- 
can Medical  Association,  1920,  lxxiv,  1057. 

138  Therapie  der  Gegenwart,  1919,  lx,  361;  abstracted,  Journal  of  the  American 
Medical  Association,  1920,  lxxiv,  639. 

139  British  Medical  Journal,  1920,  i,  359. 
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The  striking  results  of  treatment  are  now  well  known  in  eases  of 
congenital  myxedema.  Collar140  shows  photographs  of  children  before 
and  after  treatment.  The  symptoms  of  myxedema,  often  present  for 
a  long  period,  are  capable  of  improvement.  This  same  writer  reports 
the  care  of  a  girl  of  eighteen  years  with  symptoms  for  eight  years. 
Under  fifteen  months'  treatment  she  grew  taller,  and  the  breasts  and 
genital  organs  developed;  menstruation  became  regular  and  free  from 
headache.  Among  the  symptoms  were  albuminuria  and  tendency  to 
somnolency  and  chilliness,  and  she  never  perspired  even  during  the 
summer.  Collar  calls  attention  to  a  feature  of  hypothyroidism  which 
was  referred  to  in  Janney  and  Henderson's  paper,  namely,  that  slight 
or  partial  insufficiency  of  the  thyroid  is  hard  to  differentiate,  as  it  appears 
under  so  many  different  aspects,  especially  a  tendency  to  obesity,  to 
transient  edema  not  located  by  gravity,  appearing  in  the  arms,  hands 
and  legs  and  in  the  lower  lids,  especially  in  the  morning.  The  voice 
also  may  be  weak,  from  infiltration  of  the  vocal  cords.  The  tendency 
to  somnolency  and  to  chilliness  is  also  a  prominent  symptom,  and  there 
arc  often  vasomotor  disturbances,  numbness  in  the  fingers,  etc.  The 
hairs  in  the  outer  half  of  the  eyebrow  may  drop  out,  and  there  is  usually 
constipation  and  headache  in  connection  with  menstruation,  and  neu- 
ralgia is  common.  There  is  very  little  perspiring,  except  possibly  in 
the  hands;  the  sweat  here  contrasts  with  the  cold  clamminess. 

In  Clark's141  patient  there  was  a  distinct  history  of  hyperthyroidism 
before  the  development  of  the  hypothyroidism.  Examination  of  the 
thyroid  revealed  a  very  hard  tumor  in  the  thyroid  which  the  .r-ray  dis- 
closed as  a  calcified  adenoma. 

Basal  Metabolism.  "By  the  term  'basal  metabolism'  or  'basal 
metabolic  rate'  of  an  organism  is  meant  the  minimal  heat  production 
of  that  organism,  measured  from  twelve  to  eighteen  hours  after  the 
ingestion  of  food  and  with  the  organism  at  complete  muscular  rest. 
This  minimal  heat  production  may  be  determined  directly  by  actual 
measurement  by  means  of  a  calorimeter,  or  indirectly  by  calculating 
the  heat  production  from  an  analysis  of  the  end-products  which  result 
from  oxidation  within  the  organism,  or  specifically  from  the  amount  of 
oxygen  used  and  the  corresponding  amount  of  carbon  dioxide  produced, 
together  with  the  total  nitrogen  eliminated  in  the  urine."  This  excel- 
lent definition  occurs  in  the  first  chapter  of  an  excellent  little  book 
which  appeared  during  the  past  year,  on  the  Technic  of  Basal  Metabolic 
Rate  Determinations,  by  Boothby  and  Sandiford.142 

The  development  of  indirect  calorimetry  is  significantly  affecting 
medical  practice,  and,  as  Snell,  Ford  and  Rowntree143  point  out,  the 
determination  of  the  basal  metabolic  rate  is  at  present  a  practical 
procedure  which  can  be  carried  out  in  any  well-equipped  hospital  or 
clinic,  at  the  bedside  or  in  the  laboratory.     The  newer  methods  enable 

140  Plus-Ultra,  Madrid;  abstracted,  Journal  of  the  American  Medical  Association, 
1920, lxxiv,  362. 

141  Southern  Medical  Journal,  1920,  xiii,  183. 

142  Laboratory  Manual  of  the  Technic  of  Basal  Metabolic  Rate  Determinations, 
W.  B.  Saunders  Company,  1920. 

143  Journal  of  the  American  Medical  Association,  1920,  Ixxv,  515. 
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the  physician  to  gather  fundamental  information  concerning  the  status 
of  the  patient's  metabolism  formerly  available  only  through  elaborate 
studies  carried  out  in  special  institutions  equipped  with  costly  calori- 
meters and  manned  by  a  highly  trained  personnel. 

There  are  two  types  of  apparatus  available  for  these  studies— the 
gasometer  and  the  closed  circuit  apparatus.  The  previously  mentioned 
observers  use  the  first  which  consists  of  a  Tissot's  spirometer  with 
certain  modifications  for  the  collection  of  the  air,  and  the  Haldane 
apparatus  for  its  analysis.  Benedict,  and  more  recently,  Jones,  have 
introduced  a  portable  closed  circuit  respiration  apparatus.  In  this  appa- 
ratus the  subject  by  means  of  a  mask  or  mouth  and  nose  piece  rebreathes 
air  from  a  closed  system  in  which  the  carbon  dioxide  produced  is  absorbed 
by  an  alkali,  and  the  oxygen  consumed  is  measured.  The  closed  circuit 
apparatus  is  so  named  in  contrast  to  the  gasometer,  in  the  use  of  which 
the  subject  breathes  outdoor,  or  less  preferably,  room  air,  and  by  the 
use  of  a  mask  with  suitable  valves  the  expired  air  is  collected  and 
analyzed. 

The  Benedict144  portable  respiration  apparatus  consists  of  a  closed 
system  including  a  spirometer  into  which  is  run  a  mixture  of  oxygen  and 
air,  and  a  bottle  of  soda  lime,  which  absorbs  the  carbon  dioxide  pro- 
duced, the  gas  mixture  being  circulated  through  the  system  by  means 
of  a  fan  driven  by  a  small  electric  motor. 

The  Jones145  apparatus  is  also  a  portable  closed-circuit  system  into 
which  a  known  quantity  of  oxygen  is  introduced  in  liter  quantities,  and 
the  time  noted  for  its  consumption.  The  carbon  dioxide  produced  is 
absorbed  by  passing  the  expired  air  over  charcoal  moistened  with  a 
solution  of  sodium  hydroxide.  The  use  of  a  motor  for  circulating  the 
air  is  not  necessary. 

Tihen146  made  a  study  of  these  two  portable  instruments  and  the  results 
obtained  show  suitable  clinical  accuracy  with  either  one.  The  Jones 
apparatus  is  the  newest  one  and  its  compactness,  relative  simplicity 
and  accuracy  recommend  it  for  clinical  use.  The  space  allotted  to  this 
review  does  not  allow  of  a  description  of  it.  The  reader  is  referred  to 
the  original  papers  by  Jones 

The  VALUE  OF  METABOLISM  DETERMINATIONS  IN  GENERAL  IN- 
TERNAL DIAGNOSIS  is  clearly  described  by  McCaskey.147  He  draws 
attention  to  the  fact  that  this  method  of  investigation  involves  more 
than  simply  the  thyroid  problem.  For  instance,  if  the  thyroid  gland  is 
completely  removed,  the  basal  metabolism  drops  only  40  per  cent,  below 
the  average  normal,  where  it  remains  substantially  constant.  The 
amino-acids,  proteins,  creatin,  creatinin,  and  probably  other  substances, 
play  an  important  role  in  the  stimulation  and  regulation  of  the  basal 
metabolic  rate.  Other  members  of  the  endocrine  system  may  play  a 
synergistic  role.     This  is  undoubtedly  true  of  the  suprarenals.     Tornp- 

144  Boston  Medical  and  Surgical  Journal,  May  16,  1918;  clxxviii,  667;  ibid.,  March 
4,  1920,  clxxxii,  243. 

145  Journal  of  the  American  Medical  Association,  August  21,  1920,  Ixxv,  538,  and 
Archives  of  Internal  Medicine,   1920. 

146  Journal  of  the  American  Medical  Association,  1921,  lxxvi,  86. 

147  Ibid.,  1920,  lxxiv,  927. 
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kins,  Sturgis  and  Wearn,148  for  instance,  have  shown  that  there  is  a 
marked  increase  in  the  basal  metabolic  rate  after  the  hypodermic 
administration  of  0.5  c.c.  of  1  :  1000  solution  (about  0.5  mg.)  of  adrenalin, 
amounting  to  15  or  20  per  cent.  What  has  been  said  of  the  effect  of 
adrenalin  on  the  metabolic  rate  is  probably  true,  according  to  McCaskey, 
though  to  a  much  smaller  extent,  of  the  pituitary,  parathyroid,  and 
pancreatic  internal  secretions.  A  careful  review  of  all  the  facts  will, 
however,  convince  anyone  that  the  one  important  controlling  factor  in 
the  regulation  of  basal  metabolism  is  thyroxin,  on  which  the  functional 
activity  of  the  thyroid  gland  is  dependent.  McCaskey  gives  two  groups 
of  cases  in  which  the  routine  determinations  of  basal  metabolism  are 
worth  while: 

1.  In  all  cases  of  definite  goiter,  and  especially  if  associated  with 
health  disturbances,  to  ascertain  the  degree,  if  any,  of  its  toxicity. 

2.  In  a  large  group  of  cases  either  with  or  without  goiter,  with  symp- 
toms resembling,  either  closely  or  remotely,  those  of  thyrotoxicosis. 

In  regard  to  the  first  group,  McCaskey  states  that  whenever  a  patient 
has  a  goiter,  large  or  small,  and  there  is  impairment  of  general  health, 
whether  the  symptoms  are  typical  of  thyrotoxicosis  or  not,  the  toxicity 
of  the  goiter  should  be  ascertained  by  the  determination  of  the  basal 
metabolism.  This  is  especially  true  when  considering  the  necessity  for, 
and  character  of,  therapeutic  measures,  surgical  or  medical.  In  any 
case  a  goiter  requiring  a  general  diagnostic  study,  this  accurate  index 
of  goiter  toxicity  should  not  be  neglected.  In  judging  of  the  operative 
risk  in  thyroidectomy,  it  is  of  the  first  importance.  It  appears  to  be 
true  that  this  risk  increases  to  an  appalling  degree  when  the  metabolic 
rate  attains  an  increase  of  around  100  per  cent.  Non-surgical  measures 
should  be  exhausted  in  such  cases  in  an  effort  to  reduce  the  metabolic 
rate  before  operation,  if  the  latter  is  decided  on.  The  success  of  thera- 
peutic measures  can  now  for  the  first  time  be  accurately  gauged  by  basal 
metabolism  determinations,  instead  of  depending  on  the  notoriously 
unreliable  clinical  data,  such  as  pulse-rate  or  nervousness. 

Equally  important,  according  to  McCaskey,  and  presenting  great 
diagnostic  difficulties,  is  the  second  group  indicated.  It  does  not  matter 
much  in  the  final  judgment  whether  the  patients  have  or  have  not  a 
palpable  thyroid.  He  has  seen  several  cases  in  which  the  thyroid  was 
very  doubtfully  palpable,  with  the  metabolic  rate  increased  more  than 
50  per  cent.  Much  more  important  than  the  goiter  is  the  history  of  the 
case  and  the  character  of  the  symptoms.  Among  the  symptoms  sug- 
gesting investigation  along  these  lines  may  be  mentioned:  (1)  Psycho- 
neurotic disturbances;  (2)  circulatory  disturbances:  (a)  tachycardia  or 
bradycardia;  (6)  cardiac  myasthenias;  (c)  certain  arrhythmias;  (3)  fine 
tremors;  (4)  hyperhidrosis  and  hypohidrosis ;  (5)  general  debility;  (6) 
loss  of  weight;  (7)  slight  temperature  disturbances. 

Not  one  of  the  foregoing  symptoms  can  be  regarded  as  strongly 
diagnostic,  much  less  pathognomonic,  of  hypothyroidism  or  hyper- 
thyroidism. In  fact,  it  is  perhaps  not  too  much  to  say  that  if  the 
majority,  or  perhaps  even  all,  of  the  symptoms  were  present  in  an 

148  Archives  of  Internal  Medicine,  1919,  xxiv,  269. 
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individual  case,  it  would  still  be  possible  that  the  syndrome  could  be  due 
to  something  entirely  aside  from  thyroid  disease.  Taking,  for  instance, 
such  of  the  symptoms  as  psychoneuritic  instability  and  tachycardia, 
which  may  be  regarded  as  the  most  characteristic  symptoms  of  the 
thyroid  syndrome,  it  is  perfectly  obvious  that  they  may  be  due  to  causes 
of  the  most  diverse  character.  Nervous  or  mental  overstrain,  various 
chronic  infections,  but  especially  syphilis  and  tuberculosis,  and  a  great 
variety  of  pathologic  conditions  occurring  in  the  various  glandular 
organs  of  the  body,  malnutrition,  from  whatever  cause,  gastrointestinal 
disturbances,  and  many  other  conditions,  must  be  kept  in  mind  as 
possible  explanations  of  such  a  symptom  group.  Their  differentiation 
from  thyrotoxicosis  can  usually  be  made  with  a  certain  degree  of  prob- 
ability by  the  general  clinical  picture  and  the  usual  diagnostic  methods 
for  the  recognition  of  these  pathologic  conditions.  The  final  court  of 
appeal,  as  far  as  the  thyroid  problem  is  concerned,  however,  is  the 
determination  of  the  basal  metabolism,  which  furnishes  the  most  reliable 
proof  either  for  or  against  the  existence  of  thyroid  disease. 

McCaskey  includes  in  his  paper  the  report  of  8  cases  which,  among 
others  coming  under  his  observation,  illustrate  how  the  estimation  of 
the  basal  metabolic  rate  clarified  the  diagnosis  and  rendered  treatment 
more  satisfactory.  He  states  that,  so  far  as  he  is  concerned,  the  estima- 
tion of  the  basal  metabolism  has  passed  the  experimental  stage  and  has 
reached  a  definite  place  in  his  diagnostic  armamentarium  by  the  side  of 
the  roentgen  ray,  the  electrocardiograph,  serology,  colorimetry,  clinical 
chemistry,  etc.,  to  be  used  as  occasion  requires. 

THE  PITUITARY. 

The  relation  of  the  pituitary  to  acromegaly  and  to  the  dystrophia 
adiposo  genitalis  of  Frohlich  is  generally  recognized.  Recently 
Reichmann149  has  reported  examples  of  a  third  fairly  clear-cut  syn- 
drome associated  with  disease  of  the  pituitary  and  easily  distinguish- 
able from  the  two  preceding  types.  Clinically  the  two  patients  pre- 
sented symptoms  suggesting  polyglandular  involvement,  but  necropsy 
revealed  in  one  case  an  adenoma  of  the  pituitary,  and  the  .r-ray  study 
of  the  other  suggested  a  similar  lesion.  One  patient  was  a  woman  of 
thirty-six  years  and  the  other  a  man  of  fifty-one  years.  The  prominent 
clinical  features  presented  were  cyanosis  of  the  face,  with  exophthalmos 
and  dilated  pupils;  cardiac  hypertrophy,  hypertension  and  bradycardia; 
glycosuria,  premature  menopause,  pronounced  myasthenia,  edema  of 
the  legs  and  a  blood-picture  showing  a  decrease  in  the  lymphocytes. 
In  the  patient  who  came  to  necropsy  the  lesion  was  an  adenoma 
of  the  anterior  part  of  the  pituitary,  such  as  described  by  Benda  as 
characteristic  of  acromegaly.  The  necropsy  disclosed,  in  addition, 
a  small  thyroid  rich  in  colloid  material,  and  a  slight,  but  definite, 
hyperplasia  of  the  suprarenals.  There  was  also  osteoporosis  in  the 
bones  of  the  vertebral  column,  and  the  patient  had  noted  that  her 
stature  was  gradually  decreasing.  Reichmann  is  of  the  opinion  that 
the  clinical  picture  presented  by  these  patients  is  not  exceedingly 
uncommon. 

149  Dcutsch.  Arch.  f.  klin.  Med.,  1919,  130,  133, 
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Beall150  reported  a  case  of  pituitary  disease  which,  at  necropsy, 
revealed  an  adenoma  of  the  anterior  lobe  with  a  normal  condition  of 
the  posterior  lobe.  The  patient  was  a  hoy  of  seventeen  years,  who 
one  year  before  had  noticed  that  his  legs  were  getting  weak  and  his 
abdomen  growing  large.  In  fact,  he  noticed  that  his  head,  shoulders, 
back  and  abdomen  had  become  very  fat  and  his  body  seemed  too  heavy 
for  his  legs,  lie  had  occasional  headache.  He  was  not  drowsy  or 
sleepy.  There  had  been  no  change  in  mentality.  The  physical  exami- 
nation revealed  a  short,  squat  hoy,  the  face  very  fat,  the  neck  short  and 
obliterated  by  fat;  he  was  very  hairy  all  over  the  body.  The  chest, 
back  and  abdomen  were  fat,  the  legs  and  arms  almost  spindling.  The 
strength  of  the  extremities  was  greatly  diminished.  The  hands  were 
small  and  the  fingers  tapered,  cold  and  clammy.  He  had  a  good  color. 
The  thyroid  was  not  palpable.  There  were  no  palpable  glands;  the 
spleen  was  not  palpable,  nor  wras  the  apex.  Cardiac  dulness  was  not 
increased  and  there  were  no  murmurs.  The  arteries  were  soft.  The 
systolic  blood-pressure  was  165,  the  diastolic  120.  The  pulse  was  80 
and  regular.  The  nose,  throat  and  lungs  were  negative.  The  liver  was 
not  palpable  and  there  was  no  mass,  tenderness  or  free  fluid  in  the 
abdomen.  He  was  very  pot-bellied.  There  was  some  tympany.  There 
was  much  fat  in  the  abdominal  wall.  The  pupils  were  equal,  reacting  to 
light.  The  knee-jerks  were  sluggish  but  equal.  The  fundi  were 
negative  (left  eye,  error  of  refraction).  There  was  no  edema;  the  skin 
wTas  rough  and  dry,  scaly,  with  many  areas  of  dirty,  exfoliating  epithe- 
lium and  several  linae  albicantes  (red).  The  urinalysis  revealed  no 
albumin,  no  sugar  and  no  casts.  The  .r-ray  examination  of  the  head 
disclosed  a  shallow  pituitary  fossa  and  erosion  of  the  posterior  clinoid 
processes. 

The  boy  continued  in  about  the  same  condition  and  wTas  able  to  do  a 
moderate  amount  of  light  work  until  some  months  later,  when  he 
became  acutely  ill,  with  fever,  cough  and  bloody  expectoration,  and  died. 
Necropsy  revealed  bronchopneumonia.  The  suprarenals  were  normal. 
The  gross  and  histological  study  of  the  pituitary  revealed  an  adenoma  of 
the  anterior  lobe.  This  case  of  Beall  is  in  striking  contrast  clinically  to 
that  reported  by  Reichmann,  although  in  both  there  was  the  same 
pathological  lesion. 

The  pituitary  and  sclerodermia  is  the  subject  of  an  interesting 
case  reported  by  Izar.151  The  relationship  between  sclerodermia  and 
some  endocrine  disturbance  has  engaged  the  attention  of  those  clinicians 
who  have  studied  the  disease.  Its  association  with  myxedema,  exoph- 
thalmic goiter,  pigmentary  changes  in  the  skin,  etc.,  have  suggested  a 
theory  of  the  pleurality  of  sclerodermic  forms.  Izar's  report  throws 
some  light  upon  the  relation  of  the  pituitary. 

The  patient  wras  a  girl,  seven  years  of  age,  who  developed  an  extensive 
sclerodermia  on  the  neck,  face,  thorax  and  antero-external  surface  of 
the  limbs.  The  cutaneous  thickening  was  so  great  that  the  child 
resembled  a  wax  doll.  The  mother  and  sister  were  short  and  fat, 
suggesting  the  pituitary  type,  and  a  radiogram  of  the  child's  skull  showed 

150  Journal  of  the  American  Medical  Association,  1920,  lxxv,  474. 

151  Reforma  Medica,  1920,  36,  4S2.     Editorial,  Lancet,  1920,  excix,  144. 
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some  enlargement  of  the  sella  turcica.  The  chief  interest  of  the  case 
lies  in  the  result  of  the  pharmacodynamic  reactions.  For  instance, 
neither  adrenalin,  pilocarpine,  atropine,  endothymin,  endothyroidin  nor 
endo-ovarin  gave  rise  to  any  reaction  worthy  of  mention,  while,  on  the 
other  hand,  injections,  both  of  total  pituitary  extract  (hypophysin)  and 
of  pituitrin  in  doses  of  \  to  \  cc.  induced  a  rise  of  temperature,  increased 
arterial  tension  and  slowing  of  the  pulse  to  a  marked  degree.  With 
this  positive  reaction  a  therapeutic  course  of  pituitary  extracts  was 
commenced,  with  the  result  that  after  the  sixth  daily  injection  of  \  cc. 
the  sclerodermic  lesion  began  to  recede.  By  the  forty-ninth  day,  after 
sixteen  injections  of  hypophysin  and  sixteen  of  pituitrin,  there  only 
remained  some  pseudo-edema  on  the  neck,  forearms  and  legs,  and 
treatment  was  continued  by  the  administration  of  half  a  tablet  of 
Byla's  hypophysin  on  alternate  days  by  mouth.  All  signs  of  the  skin 
affection  had  disappeared  at  the  end  of  six  months. 

The  strikingly  beneficial  effect  of  pituitary  medication  in  this  case 
would  seem  to  establish  a  pituitary  form  of  sclerodermia.  Whether  all 
cases  of  sclerodermia  will  respond  so  promptly  is  open  to  doubt.  That 
it  should  be  tried,  however,  in  all  cases  is  the  feeling  one  has  after 
reading  Izar's  report. 

The  pituitary  and  diabetes  insipidus  comes  up  for  attention  every 
now  and  then,  but  principally  from  the  viewpoint  of  the  therapeutic 
effect  of  pituitary  administration  in  controlling  the  polyuria.  Last 
year  I  called  attention  to  Kemaway  and  Mottrani's  observations152 
upon  the  antidiuretic  effect  of  pituitary  extract  in  diabetes  insipidus, 
and  this  year  Davidson153  records  a  similar  experience. 

A  very  splendid  resume  with  an  extensive  bibliography  on  pituitary 
polyuria  is  given  by  Engelbach  and  Tierney,154  who  reported  11  cases. 
An  analysis  of  their  11  cases  demonstrated  the  previously  known  fact 
that  this  syndrome  occurs  more  frequently  in  the  male,  10  of  the  11  cases 
being  of  this  sex  and  that  it  is  more  prevalent  in  early  life,  all  of  the  cases 
of  this  series  having  begun  before  the  age  of  twenty-eight.  Instances 
in  which  the  onset  is  after  this  age  are  more  likely  to  be  associated  with 
hypophyseal  neoplasm.  Heredity  could  not  be  held  accountable  in  the 
series  as  a  predisposing  factor.  Infectious  disease  and  cranial  trauma 
occurring  in  early  adult  life  were  probably  etiological  factors  in  5  of  the 
cases.  The  reader  of  this  review  interested  in  pituitary  polyuria  is 
referred  to  the  original  article  which  is  so  comprehensive  as  to  preclude 
abstracting  for  the  limited  space  of  these  columns. 

THE  PINEAL  BODY 

Although  known  to  the  ancients  and  subjected  in  modern  times  to 
many  and  varied  studies,  the  present-day  knowledge  of  the  function 
of  the  pineal  body  is  very  meager.  As  an  evidence  of  the  extent 
of  some  of  these  studies,  one  recalls  Tilney  and  Warren's  1919  study 
of  the  morphology  which  alone  contains  a  bibliography  of  492  titles. 
Smith  Ely  Jelliffe155  during  the  past  year  summarized  the  studies  on 

152  Quarterly  Journal  of  Medicine,  April,  1910. 

151  Lancet,  1920,  cxcix,  401.  '■''   International  Clinics,  1920,  iv,  123. 

155  New  York  Medical  Journal,  1920,  1,  235  and  269. 
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comparative  morphology,  embryology,  histology  and  neural  integration 

pathways  and  believes  the  pineal  gland  has  distinct  physiological 
functions.  The  exact  nature  of  these  functions  is  but  little  understood 
and  the  three  principal  lines  of  research  clinico-pathological,  feeding 
experiments  and  extirpation  and  grafting  in  animals— have  not  yielded 
conclusive  evidence. 

In  regard  to  the  clinico-pathological  evidence  Jelliffe  pionts  out  that 
a  variety  of  clinical  pictures  have  been  recorded  and  they  may  result 
from  pineal  changes  alone,  or  from  the  effect  that  an  enlargement  upon 
contiguous  structures,  the  so-called  pressure  or  neighborhood  syndromes, 
which,  while  occasioned  by  the  new  growths  in  the  special  region  may 
have  little  or  no  bearing  on  the  problem  of  pineal  function  per  se;  in  fact, 
they  may  even  confuse  the  issues.  As  an  example  the  adiposo-genital 
syndrome  of  Froehlich  which  has  frequently  been  noted  as  a  con- 
comitant of  certain  pineal  tumors,  in  all  probability  is  due  to  an  inter- 
ference with  vegetative  reflex  are  functions  whose  pathways  pass  through 
the  hypophyseal  stalk.  The  internal  hydrocephalus  that  results  when 
certain  pineal  tumors  reach  a  certain  size  causes  dilatation  in  the  infundi- 
bular region,  compresses  the  vegetative  fibers  in  the  hypophyseal  stalk, 
cuts  out  physiological  pituitary  balance  (pars  anterior)  and  causes  the 
syndrome.  Jelliffe  states  that  the  metabolic  disturbances  wdiich  have 
been  referred  to  as  due  to  pineal  disease,  whether  hyperfunction  or 
hypof unction,  and  which  cannot  yet  be  determined  are: 

1.  Fatty  metabolism  factors,  obesity. 

2.  Sexual  precocity  factors,  macrosomia  genitalis. 

3.  Muscle  metabolism,  dystrophy  factors. 

4.  Mixed  syndromes. 

As  has  been  stated  the  fatty  metabolism  factor,  so  far  as  the  definite 
Froehlich's  adiposo-genital  syndrome  is  concerned,  should  be  more 
definitely  relegated  to  hypophyseal  function.  It  may  be  that  fatty 
metabolism  can  be  modified  directly  through  pineal  activity,  but  the 
evidence  seems  to  point  rather  to  the  secondary  hypophyseal  disturb- 
ances or  a  possible  pluriglandular  relationship  should  such  be  shown  to 
exist  between  the  pineal  and  the  gonadal  structures.  Whether  the 
macro-genitosomia  or  sexual  precocity  depends  upon  a  pineal-gonadal 
interrelationship  or  a  pineal-gonadal  adrenal  cortex  complexus  as  a 
primary  pineal  syndrome  is  not  yet  established,  but  macro-genitosomia 
seems  to  stand  in  a  closer  relationship,  especially  in  the  young,  to  primary 
pineal  function  than  obesity. 

With  regard  to  the  muscular  dystrophy,  Timme  reports  a  type  with 
marked  hereditary  features  and  with  clinical  features  of  a  slowly  pro- 
gressive muscular  dystrophy  resembling  Erb's  infantile  type.  Timme 
relies  upon  the  roentgen  picture  of  pineal  shadow  as  evidence.  He  also 
found  that  the  feeding  of  pineal  in  some  of  his  dystrophy  cases  has 
given  some  excellent  therapeutic  results.  Jelliffe  states  that  a  final 
decision  as  to  the  part  played,  if  any,  by  the  pineal  upon  the  metabolism 
of  the  muscle,  cannot  at  present  be  given. 

Neither  extirpation  nor  feeding  experiments  in  animals  have  given 
much  practical  information.     The  feeding  experiment  has  been  extended 
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to  feeble-minded  children,  but  the  ultimate  results  are  not  yet  available. 
McCord  made  one  experimental  observation  which  would  seem  to  have 
a  definite  future  value.  Ten-day  tadpoles  fed  on  pineal  showed  a  marked 
translucency,  due  to  pronounced  retraction  of  the  melanin  pigment,  a 
very  pronounced  vegetative  nerve  reaction  induced  by  the  pineal  sub- 
stance. This  reaction  is  so  uniform  that  it  may  be  employed  as  a  means 
of  standardizing  the  pineal  products  for  therapeutic  purposes. 

The  pineal  body  may  be  involved  in  a  great  variety  of  lesions,  and 
Jelliffe  states  that  the  literature  now  contains  the  reports  of  at  least  a 
hundred  cases  of  tumor  formation.  Simple  atrophy,  hypertrophy, 
cysts,  hemorrhage,  syphilis  and  abscess  are  among  the  non-tumor 
involvements,  while  among  the  tumor  formations  have  been  described 
teratomata,  gliomata,  chorio-epitheliomata,  carcinomata,  adenomata, 
lipomata,  with  various  types  of  sarcomata,  as  the  most  numerous. 

Symptoms  of  Pineal  Enlargement.  Because  of  the  location  of  the 
pineal,  when  it  increases  in  size,  it  tends,  according  to  its  size  and  the 
direction  taken  in  its  enlargement,  to  press  upon  contiguous  structures, 
giving  rise  to  a  number  of  characteristic  syndromes.  These  syndromes 
will  be  discussed  later.  The  general  symptoms  of  pineal  tumor  are  not 
unlike  those  of  other  forms  of  neoplasm.  Headache  in  children  may 
occur  early,  or  frequently  the  tumor  may  have  been  growing  for  a  long 
time  when  a  more  or  less  sudden  block  causes  an  acute  hydrocephalus 
and  the  appearance  of  a  headache  just  before  a  fatal  termination.  In 
adults  the  tendency  is  rather  to  later  than  earlier  development  of  the 
headache  and  the  onset  is  probably  determined  when  the  tumor  reaches 
a  size  sufficient  to  cause  a  definite  hydrocephalic  pressure.  It  may  vary 
in  intensity,  although  this  is  unusual  and  the  site  of  the  headache  offers 
little  help  in  the  diagnosis.  Occipital  headaches  are  frequently  associ- 
ated with  some  stiffness  of  the  neck  or  even  opisthotonos,  and  often 
suggests  meningeal  syndromes.  At  times  the  stiffness  of  the  neck  may 
be  associated  with  generalized  extensor  cramps;  even  convulsive  seizures 
have  been  observed.  These  may  be  associated  with  loss  of  consciousness, 
may  be  localized,  but  do  not  show  typical  Jacksonian  features.  Giddi- 
ness is  not  frequent  unless  eye  palsies  are  present.  Anorexia,  nausea 
and  vomiting  are  frequent  and  develop  more  or  less  parallel  with  the 
development  of  the  headache.  Retinal  changes,  chiefly  in  the  nature  of 
choked  disk,  nearly  always  develop  as  a  pressure  symptom.  In  nearly 
half  of  the  reported  cases  of  tumor  of  the  pineal  this  pressure  neuritis 
has  caused  blindness.  In  others,  irregular  scotomata  occur.  Somno- 
lence and  stupor  are  frequent.  Whether  this  is  better  arranged  as  a 
symptom  of  general  pressure  or  as  a  specific  response  to  mesencephalic 
pressure  is  not  yet  definitely  shown.  With  these  marked  grades  of 
coma,  incontinence  of  urine  and  feces  may  be  expected.  Occasionally 
this  has  occurred  early  and  without  disturbance  of  consciousness,  and  is 
referred  to  thalamic  pressure  rather  than  to  a  general  hydrocephalic 
symptom.  As  the  tumor  enlarges  and  presses  upon  neighboring 
structures  the  syndrome  develops  either  as  (1)  mesencephalic  (corpora 
quadrigeminal),  (2)  pontine  and  bulbar,  (3)  cerebellar  or  (4)  thalamic. 
Jelliffe  describes  these  various  syndromes  as  follows: 
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Mesencephalic  Syndrome.  The  enlarged  pineal  gland  lying 
directly  upon  the  corpora  quadrigemina,  frequently  produces  eye 
muscle  palsies  when  the  pressure  extends  in  that  direction.  In  some 
large  soft  tumors  direct  pressure  has  been  seen  at  autopsy,  but  the 
mesencephalic  syndromes  have  been  absent.  Pupillary  disturbances 
usually  occur  early.  Mydriasis  is  the  rule  accompanied  by  irregularity. 
In  recorded  cases  the  right  pupil  has  been  more  often  larger  than  the  left. 
This  is  thus  far  only  a  statistical  fact  and  has  no  other  known  significance 
as  it  does  not  seem  to  correspond  with  the  retinal  picture,  nor  is  it  parallel 
with  the  general  hydrocephalic  pressure.  Sluggishness  to  light  and  to 
accommodation  develop,  and  even  absolute  light  and  accommodation 
fixation  may  develop.  Double  vision  is  a  not  unusual  appearance. 
Superior  and  inferior  rectus  palsy  are  frequent;  deviate  conjugation  has 
been  observed,  strabismus,  ptosis,  trochlearis  palsy  and  other  palsies 
are  recorded.  Complete  internal  and  external  ophthalmoplegia  are 
recorded.  Protrustion  of  the  eyeballs  is  an  occasional  and  interesting 
symptom  pointing  toward  some  interference  with  the  central  mesen- 
cephalic sympathetic  innervation.  When  the  pressure  from  a  pineal 
tumor  is  directed  further  backward,  involving  the  posterior  quadri- 
gemina! regions,  some  auditory  signs  may  be  noted.  Ringing  and 
buzzing  in  the  ears  is  the  commonest  of  these.  Loss  of  hearing,  usually 
bilateral,  but  unequally  so,  may  occur.  Pressure  upon  the  cerebral 
peduncles  may  give  rise  to  hemiparesis,  or  hemiplegias,  which,  as  in 
Bailey  and  JellifTe's  cases,  began  as  a  weakness  of  the  right  upper 
extremity  and  then  developed  a  left  hemiparesis.  Increase  in  the  pyra- 
midal reflexes  are  to  be  expected.  Raymond  and  Claude's  case  was 
accompanied  by  some  muscular  wasting;  whether  this  is  to  be  regarded 
as  a  dystrophic  symptom  or  not  is  an  open  question.  Facial  paresis 
and  hypoglossal  weakness  have  also  been  observed  as  mesencephalic 
complicating  symptoms. 

Pontine  Syndromes.  It  is  only  in  rare  instances  that  pressure  upon 
the  pons  is  possible;  the  few  pontine  symptoms  must  be  interpreted  in 
some  other  manner.  Nystagmus  and  the  Magendie-Hertwig  syndrome 
are  probably  of  pontine  origin.  Just  how  this  is  produced  is  not  clear, 
and  the  pontobulbar  complications  occasionally  observed  only  make  the 
diagnosis  more  clouded. 

Cerebellar  Syndromes.  The  cerebellar  ataxic,  or  partially  drunken 
gait,  has  been  one  of  the  most  frequently  reported  symptoms  of  pineal 
tumors,  nearly  one-fourth  of  the  reported  cases  showing  it.  Standing 
becomes  difficult  and  there  is  a  great  tendency  for  the  patient  to  fall 
backward.  Adiadokokinesia156  and  ataxia  of  the  upper  extremity  have 
been  recorded.  The  cerebellar  complications  may  result  from  direct 
pressure  from  involvement  of  the  cerebellum  by  the  tumor  or  from  the 
hydrocephalus. 

Thalamic  Syndromes.  The  great  tendency  to  forward  extension 
of  the  pineal  new  growths  into  the  third  ventricle  almost  invariably 
implicates  the  thalamus.  The  records  of  its  syndrome  are  few,  however, 
possibly  because  of  the  involved  mental  condition  of  the  patient,  which 

156  Marburg,  Bailey  and  Jelliffe. 
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interferes  with  the  necessary  cooperation  in  carrying  out  sensory  testings. 
The  sympathetic  syndromes,  however,  of  hypothalamic  implication  are 
of  clinical  moment  and  great  theoretical  interest.  Gauderer  and 
Reinhold  reported  vasomotor  changes;  hot  flushes  in  the  hands  with 
paling  of  the  skin.  Hyperthermia  has  been  observed,  as  have  also  poly- 
phagia and  pollakiuria.  Menstrual  irregularities  may  receive  either  a 
local  interpretation  or  be  referred  to  the  hypophyseal  syndrome  or 
possibly  the  pineal  gonadal  integration. 

THE  SUPRARENALS 

It  is  necessary  to  keep  in  mind  that  the  two  parts  of  the  supra- 
renal have  very  different  functions.  The  cortex,  which  belongs  to 
the  interrenal  system,  has  a  secretion  concerning  which  but  little  is 
known.  The  medulla,  which  is  part  of  the  chromaffin  system,  pro- 
duces adrenalin.  Lesions  of  the  cortex  have  been  reported  from 
time  to  time  in  association  with  changes  in  the  secondary  sexual  charac- 
teristics. Mauclaire157  reports  another  case  in  which  a  tumor  in  the 
suprarenal  cortex  was  apparently  responsible  for  the  development  of 
male  characteristics  in  the  woman  of  thirty-eight.  In  the  course  of 
six  years  the  mammae  had  atrophied,  the  outlines  of  the  body  became 
less  rounded  and  a  beard  developed,  compelling  the  woman  to  shave. 
He  refers  to  similar  cases  on  record  and  theorizes  that  the  ovaries  or 
the  suprarenal  glands  in  degenerating  may  acquire  functions  like  those 
of  the  testicle  hormone.  In  some  instances  the  voice  becomes  masculine 
and  muscular  strength  develops.  The  terms  suprarenal  virilism  and 
suprarenal  hirsutismus  have  been  applied  to  this  condition  in  woman. 
When  the  tumor  extends  to  and  involves  the  medulla,  enervation, 
asthenia,  pigmentation  and  mental  changes  occur. 

Considerable  discussion  has  occurred  concerning  the  function  of 
the  medullary  portion  of  the  suprarenals.  Apart  from  a  "  detoxicat- 
ing  function"  or  the  "maintenance  of  tonus  function"  the  views  of 
Cannon  and  his  coworkers  with  regard  to  the  "emergency  theory"  of 
the  association  between  the  suprarenal  activity  and  sympathetic  nervous 
system,  has  been  the  subject  of  debate.  As  pointed  out  in  an  editorial 
column,158  "Cannon's  views  have  met  with  criticism  from  several 
sources.  In  this  country,  Stewart  and  Rogoff,  at  the  Western  Reserve 
University,  have  insisted  that  there  is  no  increase  of  suprarenal  secretion 
in  the  emotional  excitement  represented  by  fear,  rage  and  pain  or  in 
asphyxia.  .In  France,  Gley  and  Quinquaud  also  have  denied  that  a 
true  epinephrinemia  exists.  Unless  it  can  be  demonstrated  that  there  is 
actually  an  augmented  suprarenal  secretion  in  the  conditions  postulated, 
the  emergency  theory  fails.  More  recently,  Cannon159  has  subjected 
the  work  of  his  opponents  to  a  severe  criticism,  besides  adding  new 
evidence  for  the  tenability  of  his  earlier  contentions.  Heretofore, 
adrenalin  has,  as  a  rule,  been  tested  for  in  blood  removed  from  the  body. 
It  has  been  found,  however,  that  when  the  heart  is  completely  denervated 
it  becomes  an  organ  highly  sensitive  to  adrenalin,  and  hence  can  be 

157  Bulletin  de  I'Academie  do  M&lecine,  1920,  lxxxiv,  f>7 '. 

168  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  326. 

169  American  Journal  of  Physiology,  1919,  1,  399. 


330     FUNK:  DISORDERS  OF  NUTRITION  AND  METABOLISM 

employed  to  demonstrate  an  increment  of  suprarenal  secretion  in  the 
circulating  blood.  The  denervation  is  accomplished  by  severance  of  the 
vagus  nerves  and  removal  of  the  stellate  ganglions  in  experimental 
animals.  By  the  use  of  this  procedure,  which  seems  to  avoid  the  defects 
charged  to  the  older,  more  clumsy  methods  of  blood  removal  and 
testing,  Cannon  has  duplicated  his  earlier  findings." 

The  result  of  Cannon's  work  is  to  verify  that  under  quiet,  peaceful 
conditions  there  is  no  suprarenal  secretion  or  a  secretion  so  slight  as  not 
to  affect  the  denervated  heart,  an  extremely  sensitive  indicator.  These 
observations  prove  that  suprarenal  secretion  is  not  a  necessity,  at  least 
in  times  of  serene  existence.  Adrenin  is  secreted,  however,  in  times  of 
great  emotional  stress  and  under  circumstances  which  cause  pain  or 
asphyxia.  The  function  of  the  suprarenal  medulla  is  to  be  looked  for 
under  conditions  which  arouse  it  to  action.  Excitement,  pain  or  asphy- 
xia are  self-preservation.  Under  such  circumstances  the  operation  of 
the  sympathetic  division  of  the  autonomic  system,  together  with  the  aid 
which  adrenin  affords,  will  muster  the  resources  of  the  organism  in  such 
a  way  as  to  be  of  greatest  service  to  such  organs  as  are  absolutely  essen- 
tial for  combat,  flight  or  pursuit.  It  appears,  therefore,  that  the 
emergency  theory  of  the  suprarenal  medulla  is  the  only  one  which  thus 
far  has  any  experimental  support. 

The  indispensability  of  the  suprarenals  is  evident  in  the  extirpation 
experiments  which  are  quickly  fatal  for  most  species.     Hemorrhage 
into  the  suprarenal  is  speedily  fatal.    Such  a  hemorrhage  occurs  occa- 
sionally in  the  newborn.     Bacegalupo  and  Perazzo160  report  such  a  case 
in  a  four  days'  infant.     It  is  also  evidenced  by  the  fatality  of  Addison's 
disease.     Since  the  administration  of  adrenalin  fails,  as  a  rule,  to  stay 
the  course  of  this  disease,  the  question  has  arisen  whether  the  cortical 
portions  of  the  suprarenal  do  not  also  play  an  important  part  in  this 
condition.     Furthermore,  other  portions  of  the  chromaffin  system  out- 
side of  the  suprarenal  are  functionally  able  to  carry  on  the  suprarenal 
function,  as  evidenced  by  persons  who  continue  to  survive  despite 
severe  pathological  changes  in  these  glands.     In  commenting  upon  this 
subject  editorially.161  reference  is  made  to  the  previously  reported  case 
of  Strauss.162    The  patient  showed  the  classic  picture  of  Addison's 
disease,  which  had  not  covered  a  period  of  more  than  six  months.     The 
necropsy,  however,  disclosed  an  entire  lack  of  suprarenal  glands.     No 
vestiges"  of  them  could  be  discovered.     As  the  absence  of  any  delectable 
residual  structures  made  it  seem  unlikely  that  the  suprarenals  had 
been  present  in  the  months  immediately  preceding  death,  Strauss  has 
concluded  that  the  remaining  parts  of  the  chromaffin  tissue  in  the 
body  must  have  functioned  in  some  way  for  a  long  time  to  maintain  the 
physiological  activities  for  which  the  suprarenals  ordinarily  are  primarily 
responsible.     Perhaps  the  situation  can  best  be  summarized,  from  the 
results  of  this  unusual  case,  by  noting  that  the  suprarenals  per  se  are 
only  a  part,  though  probably  the  overwhelmingly  most  significant 

"A  Prensa  Medica  Argentina,  Abst.  Journal  of  the   American  Medical  Associa- 
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portion,  of  a  larger  system  of  essential  tissues.  Since  these  non-supra- 
renal structures  may  be  functionally  equivalent  in  some  measure  to  the 
suprarenals,  as  Strauss's  findings  seem  to  suggest,  it  becomes  important 
to  learn  more  about  the  distribution  and  performance  of  the  tissues 
responsible  for  prolongation  of  life  when  the  suprarenals  themselves  are 
severely  involved. 

Recovery  from  Addison's  disease  occurred  in  the  case  described  by 
Raymond  Giraudeau.163  The  patient  was  a  man,  aged  thirty-nine, 
the  subject  of  chronic  alcoholism,  who,  on  admission  to  hospital  in 
November,  1901,  presented  well-marked  asthenia,  pigmentation  of  the 
skin  and  buccal  mucous  membrane,  diarrhea,  with  abdominal  pain,  and 
a  feeble  pulse.  On  January  4,  1902,  he  was  given  an  injection  of  supra- 
renal extract,  and  the  injections  were  continued  for  twelve  days.  Im- 
provement took  place  in  the  general  condition  and  there  was  a  marked 
increase  in  weight.  The  injections  were  resumed  on  January  27,  when 
the  abdominal  pain  and  diarrhea  were  very  violent.  On  February  1 
the  pigmentation  had  considerably  diminished,  and  during  the  next  two 
months  disappeared  from  the  skin  and  from  the  palate.  The  general 
condition  of  the  patient  had  meanwhile  improved  so  much  that  he  was 
discharged  in  the  summer  of  1902.  Except  on  an  occasion  when  he  was 
interned  for  an  attack  of  alcoholism  in  June,  1904,  he  was  lost  sight  of 
until  February,  1913,  when  he  was  admitted  to  the  asylum  for  another 
attack.  Death  took  place  on  March  13.  Apart  from  carcinoma  of  the 
pylorus,  with  metastases  in  the  liver,  the  only  lesion  found  postmortem 
was  some  scar  tissue,  in  the  right  suprarenal,  indicating  the  occurrence 
of  inflammation  many  years  previously.  The  nature  of  the  lesion  could 
not  be  determined.  There  was  no  evidence  of  tuberculosis  or  syphilis 
in  the  other  organs.  Dr.  Giraudeau  comes  to  the  conclusion  that  in 
cases  in  which  generalized  and  transient  suprarenal  incompetence  is  the 
result  of  a  localized  inflammatory  lesion  treatment  may  be  effective, 
whereas  it  is  of  no  avail  in  caseous  tuberculosis  of  the  suprarenals. 

Quincke164  reports  2  cases  of  Addison's  disease  with  recovery  under 
systematic  administration  of  suprarenal  tablets.  Both  patients  were 
men  aged  sixty-five  and  seventy  respectively.  Quincke  believes  the 
suprarenal  deficiency  was  functional  and  probably  the  result  of  severe 
and  prolonged  deprivation  rather  than  due  to  any  organic  disease. 

THE  CAROTID  GLAND 

Little  is  known  of  this  structure  which  seems  to  belong  to  the 
chromaffin  system  and  to  have  a  relation  to  the  sympathetic  system 
like  that  of  the  medulla  of  the  suprarenal.  Reid165  reports  3  cases  of 
adenoma  of  the  carotid  gland.  Such  a  tumor,  according  to  him,  is 
simply  a  hyperplasia  of  a  part  or  all  of  the  gland  structure.  In  rare 
instances  a  malignant  tumor  may  develop.  In  one  of  Reid's  cases 
the  patient's  skin  was  a  yellowish,  dark  color  and  in  another  a  light 
lemon  color.  Tumors  of  the  gland  are  seldom  correctly  diagnosed. 
W.  W.  Keen,who  studied  these  tumors  some  years  ago,  stressed  the  fol- 
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lowing  points  in  the  diagnosis:  (1)  The  position  at  the  bifurcation  of 
the  carotid  artery;  (2)  movability  laterally  but  not  vertically;  (3)  ovoid 
in  shape;  (4)  smooth  and  not  tabulated;  (5)  single;  (6)  transmitted 
pulsation;  (7)  bruit  and  thrill;  (8)  bulging  of  the  wall  of  the  pharynx; 
(9)  pupils  occasionally  constricted;  (10)  slow  growth;  (11)  long  duration; 
(12)  a  rather  firm  elastic  consistency.  In  a  negative  way  they  are: 
(1)  Xot  tender;  (2)  not  painful;  and  (3)  the  deformity  is  the  main  com- 
plaint.    The  case  history  of  one  of  lleid's  patients  is  as  follows: 

A  man,  aged  forty-six  years,  was  admitted  on  March  28,  1913.  In 
February,  1908,  he  accidentally  discovered  a  small  lump  about  midway 
between  the  angle  of  the  jaw  and  the  clavicle.  It  caused  only  dis- 
figurement and  gradually  enlarged  "in  spite  of  all  sorts  of  treatment." 
Pulsation  was  first  observed  in  1911  and  had  become  much  more  pro- 
nounced in  the  last  two  years.  He  was  told  he  had  an  aneurysm  and  was 
advised  to  see  Halsted.  On  admission  this  diagnosis  was  confirmed  by 
the  many  surgeons  who  examined  him.  A  large,  expansile,  pulsating 
mass  involved  the  left  side  of  the  neck  from  the  lobe  of  the  ear  to  within 
3  cm.  of  the  clavicle  and  from  the  middle  of  the  neck  anteriorly  to  the 
trapezius  posteriorly.  Its  external  circumference  was  17  cm.  The 
trachea  was  displaced  1  cm.  to  the  right  of  the  middle  line.  A  thrill 
was  felt  along  the  posterior  part  of  the  tumor,  which  was  slightly 
compressible.  Firm  pressure  below  the  tumor  did  not  lessen  the  pulsa- 
tion in  it.  There  was  a  scarlatiniform  rash  over  the  upper  chest  and 
neck.  The  left  wall  of  the  pharynx  was  dislocated  toward  the  median 
line,  so  that  the  tonsil  lay  in  the  median  line  below  the  uvula.  The 
entire  pharynx  pulsated  visibly. 

Halsted  tied  the  common  carotid  artery,  which  occupied  an  abnor- 
mally lateral  position  and  was  surrounded  by  dilated  venules.  The 
artery  was  dilated  and  very  soft.  After  the  operation  the  tumor  did 
not  pulsate,  was  much  softer  and  5  cm.  smaller.  A  faint  bruit,  how- 
ever, was  audible.  On  April  10,  1919,  the  patient  returned  because 
the  pulsation  had  recurred  and  the  tumor  had  gradually  enlarged. 
A  huge  swelling  involved  the  left  side  of  the  neck  from  the  mastoid 
process  to  the  middle  line  and  downward  nearly  to  the  clavicle.  The 
trachea  was  displaced  2  cm.  to  the  right.  Over  the  tumor  the  skin  was 
erythematous  and  over  the  lower  part  were  large,  tortuous  veins, 
suggesting  angioma.  Slight  heaving  pulsation  was  visible  and  a  thrill 
was  felt.  There  was  a  continuous,  almost  musical  bruit,  with  systolic 
accentuation.  Firm  pressure  over  the  left  common  carotid  did  not 
affect  the  pulsation  of  the  supposed  aneurysm.  There  was  no  bulging 
of  the  left  side  of  the  pharynx  and  the  tonsils  were  in  normal  positions. 
There  was  complete  paralysis  of  the  left  vocal  cord.  Reid  suspected 
an  angiomatous  tumor  or  an  arteriovenous  fistula.  He  performed  a 
difficult  operation  requiring  four  hours  and  twenty  minutes.  Huge 
vessels  were  encountered  everywhere.  The  carotid  artery  was  not 
recognized.  It  was  necessary  to  resect  the  vagus  nerve  and  internal 
jugular  vein,  and  the  eleventh  and  twelfth  nerves  which  ran  through  the 
tumor  had  to  be  divided.  The  sternomastoid  muscle  was  excised  with 
the  tumor.     For  thirty-five  hours  edema  of  the  epiglottis  caused  dyspnea 
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and  then  convalescence  proceeded.  The  specimen  was  very  vascular, 
weighed  190  gm.,  was  yellowish  brown  on  section  and  proved  to  be  an 
angioma  of  the  carotid  body. 

THE  SPLEEN. 

Traumatic  Lesions  of  the  Spleen  have  been  reported  by  various  observers 
during  the  past  year,  and  notably  by  Manchego,166  Buzzi,167  Huese,168 
Mitterstiller,169  Plumptre,170  Miller,171  and  Hall.172 

Manchego's  patient  was  a  boy  of  fourteen  whose  spleen  ruptured  as 
a  result  of  a  fall.  The  spleen  had  been  much  enlarged  as  a  result  of 
malaria.  Splenectomy  was  followed  by  recovery.  Mitterstiller's  case 
was  one  of  a  gunshot  wound  of  the  spleen.  At  operation,  splenec- 
tomy was  decided  upon,  and  the  extirpation  was  followed  by  recovery. 
Plumptre  reported  3  cases  of  traumatic  rupture  of  the  normal  spleen. 
In  each  instance  the  rupture  was  unassociated  with  injury  to  any  other 
abdominal  viscus.  The  rupture  resulted  from  a  blow  with  the  fist  the 
preceding  evening  in  one  case,  a  kick  on  the  left  side  of  the  back  by  a 
mule  the  same  morning  in  the  second  case,  and  the  passing  of  a  cart 
over  his  chest  and  abdomen  three  hours  before  in  the  third  case. 

Case  1  was  rather  unusual,  in  that  the  injury  had  been  sustained 
twenty-four  hours  before  admission  to  the  hospital;  it  is  possible  that 
this  was  an  instance  of  subcapsular  bleeding  with  late  rupture  and 
intraperitoneal  hemorrhage.  At  the  operation  a  tear  in  the  spleen, 
two  inches  long  by  one  inch  in  depth  was  found.  All  the  patients 
exhibited  the  signs  of  severe  intra-abdominal  hemorrhage,  and  operation 
was  undertaken  immediately  in  each  case,  saline  being  given  during  the 
operation.  In  2  patients  a  midline  incision  was  made  through  the  left 
rectus.  It  was  found  the  spleen  could  be  brought  out  sufficiently 
through  either  incision  to  ligature  the  pedicle  without  undue  tension. 
No  attempt  was  made  to  suture  the  spleen,  the  patient's  condition  and 
the  damage  to  the  organ,  which  in  each  case  was  very  considerable, 
being  taken  to  contra-indicate  this  line  of  treatment.  Two  patients 
recovered  and  the  third  died  two  hours  after  operation. 

In  the  patient  reported  by  Miller  a  traumatic  lesion  of  the  spleen  was 
inadvertently  produced  by  a  large  cannula  introduced  into  the  chestfor 
drainage  of  an  empyema.  The  cannula  entered  the  abdominal  cavity, 
causing  a  ragged,  punctured  wound  of  the  spleen.  The  patient  exper- 
ienced considerable  pain  and  shortly  afterward  collapsed.  Three  hours 
later  Miller  found  her  in  bed,  looking  very  pale,  her  lips  white  and  the 
pulse  faintly  perceptible.  She  showed  all  the  evidences  of  abdominal 
hemorrhage.     On  opening  the  abdomen  he  found  a  ruptured  ectopic 
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gestation  and  a  ragged  rout  in  the  convex  surface  of  the  spleen,  caused 
by  the  thrust  of  the  cannula.  He  repaired  the  torn  spleen  with  two 
mattress  sutures.    The  patient  made  an  uneventful  recovery. 

Henderson178  reviews  the  experience  at  the  Boston  City  Hospital 
where,  since  1914,  10  eases  of  ruptured  spleens  have  occurred.  Eight 
of  these  were  traumatic  and  2  spontaneous  in  typhoid  fever.  In  only 
one  instance  was  a  diagnosis  made  before  operation,  and  that  was  in  a 
case  <>f  typhoid  fever.     Four  of  the  patients  survived  splenectomy. 

A  definite  diagnosis  of  rupture  of  the  spleen  in  the  absence  of  a  frank 
injury  is  not  always  possible.  This  was  the  experience  of  Hall  who 
reports  the  case  of  a  cavalryman  brought  to  the  hospital  in  a  state  of 
collapse.  The  illness  followed  the  usual  drill  and  the  onset  was  charac- 
terized by  faintness,  nausea,  and  sharp  pain  in  the  left  upper  abdominal 
quadrant.  A  definite  diagnosis  was  impossible,  but  six  hours  after  the 
onset  of  symptoms  a  laparotomy  wTas  done,  with  the  tentative  diagnosis 
of  a  ruptured  viscus.  Hemorrhage  in  the  peritoneum  was  traced  to  a 
small  tear  in  the  spleen  and  the  organ  was  removed.  The  removal  of 
the  spleen  resulted  in  a  considerable  increase  in  the  total  leukocyte  count 
which  persisted  with  much  irregularity  for  over  three  months.  In  the 
early  period  all  types  of  leukocytes  were  increased  in  nearly  the  same 
proportion,  although  a  slight  increase  of  endothelial  cells  was  noted  at 
the  expense  of  the  lymphocytes.  In  the  intermediate  period  both  total 
and  differential  count  showed  such  marked  variation  as  to  render  aver- 
ages valueless  but  the  total  count  usually  was  high.  In  the  final  period 
a  comparative  equilibrium  was  reached,  with  a  moderate  increase  in  the 
total  count,  due  entirely  to  lymphocytes  and  endothelial  cells,  while  the 
granular  leukocytes  showed  strictly  normal  figures.  The  endothelial 
cells  were  constantly  increased,  both  relatively  and  absolutely.  The 
observations  on  the  Arneth  index  suggest  that  the  increase  in  the  count 
is  at  least  in  part  due  to  the  removal  of  some  factor  restricting  the 
production  of  white  cells.  No  eosinophilia  appeared  during  the  course 
of  the  work. 

It  is  of  considerable  interest  to  note  in  the  cases  of  splenectomy  for 
traumatic  lesions  that,  following  operation,  the  body  adjusts  itself 
promptly  to  the  conditions  caused  by  the  absent  organ.  Animal  experi- 
mentation has  long  since  established  the  fact  that  this  organ  is  by  no 
means  indispensable.  That  the  removal  may  in  some  subtle  way  affect 
the  organism  deleteriously  has  led  observers  to  refinements  in  experi- 
mental observation.  Thus  Hektoen174  sought  to  determine  its  influence 
upon  antibody  formation.  Splenectomy  may  diminish  the  output  of 
antibodies,  especially  when  practised  about  the  same  time  the  antigen 
is  injected.  In  the  rabbit,  however,  splenectomy  under  certain  condi- 
tions may  have  little  or  no  effect  on  antibody  production,  as  after  a. 
single  large  dose  of  sheep  blood.  On  the  other  hand,  even  when  made 
several  weeks  before  injection  of  human  blood,  removal  of  the  spleen 
seemed  to  interfere  with  the  formation  of  precipitin,  but  further  observa- 
tions are  needed  to  determine  whether  such  selective  effect  occurs 
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regularly  under  these  circumstances.  On  the  whole  the  effects  of 
splenectomy  at  or  near  the  time  of  injection  of  antigen  appear  variable 
and  uncertain,  more  so,  perhaps,  than  might  be  expected  from  the 
demonstrations  that  antibodies  appear  earlier  in  the  spleen  than  in  the 
blood,  that  antigen  is  fixed  by  the  spleen,  and  that  in  the  presence  of 
antigenic  substances  cultures  of  splenic  tissues  outside  the  body  may 
produce  antibodies.  The  results  of  several  experiments  indicate  clearly 
that  after  antibody  production  is  well  under  way,  splenectomy  has  little 
or  no  effect  on  the  course  of  the  antibodies  in  the  blood.  The  anti- 
body content  of  the  blood  was  not  diminished  markedly  by  splenectomy 
and  roentgenization  at  or  near  the  height  of  the  curve.  The  nature  of 
this  so-called  resistance  remains  obscure. 

Henn175  submits  experimental  evidence  to  show  that  in  young  animals 
the  spleen  is  not  indispensable  to  life  and  that  in  growth  it  exerts  no 
appreciable  influence. 

Abscess  of  the  Spleen.  Abscess  of  the  spleen  is  not  a  rare  condition. 
According  to  Cutler176  as  a  pathological  entity  it  has  long  been  recog- 
nized, and,  although  the  clinical  picture  it  presents  is  not  invariable, 
and  its  symptomatology  is  at  times  obscure,  abscess  of  the  spleen  should 
in  a  majority  of  cases  be  diagnosed  early  enough  to  permit  of  the  undeni- 
able benefits  from  operative  treatment. 

Abscess  of  the  spleen  may  result  from  extension  from  a  contiguous 
structure,  but  most  often  as  a  result  of  hematogenous  infection.  The 
majority  of  the  reported  cases,  according  to  Cutler,  have  been  noted  to 
occur  in  cases  of  typhoid  fever.  Kuttner177  collected  116  instances  of 
abscess  of  the  spleen  in  1907,  and,  of  these,  25.28  per  cent,  had  septic 
general  infections  as  their  etiological  factor.  Etting178  states  that  almost 
all  the  pyogenic  bacteria  except  the  gonococcus  have  been  isolated  in 
such  cases.  Abscess  of  the  spleen  was  secondary  to  operation  for  acute 
appendicitis  in  Fauntleroy's179  case;  and  in  the  case  of  Spear  (Ibid., 
1903,  xli,  304)  it  was  secondary  to  an  attack  of  influenza,  the  organism 
not  being  isolated. 

There  may  be  a  solitary  large  abscess  which  may  reach  enormous 
size,  as  that  reported  by  Litten,  containing  15  liters  of  pus;  or  there 
may  be  multiple  small  abscesses,  as  is  common  in  any  parenchymatous 
organ  with  a  terminal  pyemia  present.  The  majority  of  the  cases 
reported  as  abscess  of  the  spleen  naturally  are  of  the  solitary  type,  and 
these  abscesses  are  characterized  by  the  fact  that  sequestrums  of  splenic 
pulp  are  found  free  in  the  purulent  contents  of  the  abscess  cavity. 

Cutler  reports  in  detail  the  case  which  came  under  his  observation. 
A  school  boy,  aged  twelve  years,  was  admitted  to  the  hospital  complain- 
ing of  pain  in  the  left  side  of  two  weeks'  duration.  The  lesion  was 
localized  in  the  spleen,  and  with  the  story  of  a  bilateral  otitis  media 
followed  for  four  weeks  by  evening  chills  and  fever,  constant  pain  in  the 
left  hypochondrium  and  an  enlarged  spleen,  the  diagnosis  of  abscess  of 

176  American  Journal  of  Physiology,  1920,  lii,  562. 

176  Journal  of  the  American  Medical  Association,  1920,  lxxv,  1712. 

177  Beitr.  z.  klin.  Chir.,  1907,  liv,  405-457. 

178  Ann.  Surg.,  1915,  lxii,  182-192. 

179  Journal  of  the  American  Medical  Association,  1911,  lvi,  2t>0, 
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the  spleen,  rupture  and  general  peritonitis  was  made  and  immediate 
operation  determined  on.     Recovery  eventually  followed. 

In  looking  back  over  the  course  of  the  case,  Cutler  makes  these  trite 
remarks.  lie  believes  that  the  diagnosis,  except  for  the  rarity  of  the 
lesion,  should  have  been  made  more  promptly  after  the  rupture.  The 
fact  that  there  was  an  original  focus  (the  otitis  media)  the  continued 
evening  chills  and  fever,  and  the  localizing  symptoms  in  the  left  hypo- 
chondrium  were  characteristic  and  almost  pathognomonic. 

In  commenting  upon  the  treatment  of  splenic  abscess  Cutler  states 
that,  although  there  is  some  divergence  of  opinion  as  to  splenectomy, 
it  is  one  based  on  the  different  types  of  abscesses.  In  the  single  larger 
drainage,  rather  than  splenectomy,  is  indicated;  and  if  the  operation 
can  be  performed  before  rupture  or  before  a  pyemic  condition  is  insti- 
tuted there  is  every  reason  to  believe  that  the  mortality  can  be  brought 
down  to  about  10  per  cent. 

Aneurysm  of  the  Splenic  Artery  was  found  by  Hogler180  in  a  woman 
aged  sixty-one  years.  He  claims  his  report  to  be  the  first  on  record  in 
which  the  lesion  was  recognized  during  life.  He  found  the  records  of 
16  other  cases,  all  recognized  for  the  first  time  at  necropsy.  His  patient 
complained  of  agonizing  pains  in  the  liver  and  spine  and  extending 
around  the  body  like  a  girdle.  The  pains  also  extended  to  the  sacrum. 
The  pains  were  more  or  less  constant,  although  mitigated  by  lying 
crouched  on  the  right  side.  There  was  a  pulsating  tumor  in  the  left 
upper  quadrant  of  the  abdomen,  over  which  a  systolic  murmur  could 
be  heard.  The  .r-ray  aided  in  the  diagnosis  of  splenic  aneurysm.  The 
patient  eventually  succumbed  to  gastric  hemorrhage. 

Chronic  Septic  Splenomegaly.  Under  this  title,  Gordon  Ward181  sepa- 
rates from  the  large  group  of  splenic  anemias  those  cases  in  which 
splenomegaly  results  from  massive  infection.  According  to  Ward  the 
cases  described  in  medical  literature  fall  under  the  following  groups: 
(a)  Egyptian  splenomegaly,  described  by  Richard  and  Day,  Archibald, 
Nicolle,  etc.;  (b)  endocarditis  maligna,  described  by  Parkes,  Weber, 
Riesman,  etc.;  (c)  oral  sepsis  with  splenomegaly  (Essex  Wynter);  (d) 
enteritis  with  splenomegaly  (Hollins);  and  (e)  others  associated  with 
bacillary  dysentery,  parametric  abscess,  dental  sepsis  and  infection  of 
the  antrum.  The  diagnosis  is  not  difficult;  blood  examination  excludes 
leukemia,  there  is  no  jaundice  nor  are  there  enlarged  lymphatic  glands. 
Splenic  puncture  excludes  kala-azar,  Gaucher's  disease  and  malaria, 
while  Wassermann's  reaction  excludes  syphilis.  Five  cases  are  described 
by  Ward  in  which  there  was  enlargement  of  the  spleen  associated  with 
dysentery,  parametric  abscess  and  infection  of  the  antrum  of  Highmore, 
the  enlargement  disappearing  when  these  conditions  were  cured,  and  the 
blood  examination  showed  that  the  number  of  red  cells  varied  between 
2,825,000  and  6,670,000  and  the  leukocytes  between  3200  and  17,800; 
nucleated  red  cells  were  rarely  seen;  polychromatophilia  was  constant, 
but  by  no  means  marked. 

180  Wiener  Archiv.  f.  inn.  Med.,  August  1,  1920. 

181  Archives  de  Cordiologia  y  Hematologia,  May- June,  1920. 
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Bradford,182  in  his  first  Lumleian  lecture  on  the  war  experiences  of  a 
physician,  described  an  obscure  and  rare  disease  of  which  he  saw  two 
and  possibly  three  instances.  The  malady  may,  as  pointed  out  in  the 
Lancet,183  bear  a  relationship  to  the  group  reported  by  Ward.  Accord- 
ing to  Bradford,  it  was  characterized  by  a  febrile  illness  resembling 
enteric  fever.  The  pyrexia  lasted  several  weeks,  during  which  the  spleen 
gradually  increased  in  size.  The  splenic  enlargement  was  comparable 
to  that  seen  in  splenomedullary  leukemia.  Blood  examination  revealed 
a  diminution  in  the  number  of  red  cells  and  a  considerable  leukopenia, 
the  white  count  falling  to  3000.  Repeated  examination  of  the  blood  and 
stools  failed  to  detect  any  organism  of  the  enteric  group,  and  the  Widal 
reaction  was  also  uniformly  negative.  The  case  presented  considerable 
resemblances  to  those  of  splenic  anemia,  pyrexia,  great  splenic  enlarge- 
ment, anemia  and  leukopenia,  but  this  diagnosis  can  scarcely  be  correct, 
since  after  an  illness  of  many  weeks  the  pyrexia  declined  and  the  spleen 
slowly  returned  to  its  normal  size.  One  such  case  was  not  only  watched 
throughout  the  illness,  but  it  was  ascertained  that  he  was  quite  well 
one  year  after  leaving  the  hospital.  The  nature  of  these  cases  is  obscure, 
as  it  would  seem  that  enteric  fever,  splenic  anemia  and  certain  tropical 
affections  could  all  be  excluded,  as  not  only  was  the  search  for  parasites 
negative,  but  the  cases  were  seen  in  young  soldiers  who  had  only  served 
in  France. 

Gaucher's  Disease.  According  to  Sappington184  there  are  24  authentic 
cases  of  this  disease  on  record  to  date.  Sappington  reports  the  twenty- 
fifth  case,  and  his  patient  is  the  oldest  on  record,  the  patient  being  fifty 
years  of  age.  The  clinical  details  of  the  case  are  meager,  since  the 
patient  was  brought  into  the  hospital  following  a  gunshot  injury  from 
which  he  died  in  an  hour  and  a  half.  At  autopsy,  by  the  coroner's 
physician,  the  unusual  condition  of  the  spleen  was  found.  The  organ 
was  found  to  weigh  825  gm.  and  measure  23  by  12.7  by  5  cm.  It  was 
quite  soft,  in  some  spots  almost  mushy;  but  scattered  all  through  were 
firm  nodules  more  apparent  to  the  palpating  finger  than  to  the  eye. 
On  section  the  firmer  areas  were  not  plainly  discernible.  The  general 
color  of  the  sectioned  spleen  was  that  of  a  normal  organ,  but  close 
inspection  revealed  that  the  nodules  were  of  a  deeper  brownish  red  than 
the  surrounding  parts.  The  size  of  these  firmer  masses  varied  from  0.5 
to  1.5  cm.  in  diameter.  Microscopic  examination  disclosed  the  charac- 
teristic picture  of  Gaucher's  disease.  To  eliminate  any  doubt  as  to  the 
authenticity  of  the  case,  sections  were  submitted  to  F.  S.  Mandlebaum 
for  an  opinion.     His  observations  are  as  follows: 

The  sections  of  spleen  from  your  case  show  the  typical  lesion  of 
Gaucher's  disease.  The  dilated  sinuses,  the  arrangement  of  the  large 
cells  with  the  peculiar  type  of  cytoplasm  and  small  nuclei,  often  multiple, 
the  pigment— all  these  are  most  characteristic  features.  It  might  appear 
at  a  glance  that  those  portions  of  the  spleen  in  which  the  sinuses  are  not 
very  prominent  were  devoid  of  large  cells,  but  with  the  high  power  the 

182  Lancet,  1920,  cxcix,  535. 

183  Editorial,  Lancet,  cxcix,  658. 

184  Journal  of  the  American  Medical  Association,  1920,  lxxv,  105. 
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cells  are  readily  seen  among  the  pulp  cells.  The  follicles  are  rather  well 
preserved,  hut  throughout  the  section  the  arteries  show  marked  changes. 
I  assume  from  this  that  your  case  is  that  of  an  adult,  also  because  the 
pigment  is  quite  prominent.  In  young  individuals  the  pigment,  as  a 
rule,  is  scant  or  absent  in  the  spleen. 

The  interesting  feature  of  Sappington's  case  is  the  age  of  the  patient 
which  is  probably  the  oldest  on  record.  As  he  states,  Carr  and  Moor- 
head's  patient  was  forty-six  and  Marchand's,  the  next  in  order,  was 
forty-four  years  of  age.  As  the  disease  is  supposed  to  begin  in  infancy 
or  early  life  and  last  many  years,  it  might  be  expected  that  the  older  the 
patient,  the  greater  would  be  the  size  of  the  spleen.  This  was  apparently 
realized  in  Brill,  Mandlebaum  and  Libman's  case,  the  patient  dying  at 
forty-two,  the  disease  lasting  twenty-one  years  and  the  spleen  weighing 
8100  gm.  Carr  and  Moorhead's  case  also  had  a  duration  of  thirty-seven 
years,  and  the  spleen  weighed  4990  gm.  But  Marchand's  patient,  in 
whom  the  disease  was  supposed  to  have  a  duration  of  twenty  years, 
had  a  spleen  weighing  only  2720  gm.  And  Schlagenhaufer's  case  had  a 
record  of  thirty-eight  years'  duration,  the  patient  dying  at  forty-three 
with  tuberculosis,  and  the  spleen  weighing  3510  gm.  In  the  present 
case  the  spleen,  as  far  as  can  be  ascertained,  is  the  smallest  of  the  Gaucher 
type  occurring  in  adults,  indicating  that  the  disease  began  late  in  life 
or  was  extremely  slow  in  development. 

Hemolytic  Splenomegaly  (Splenomegaly  with  Acholuric  Hemolytic 
Jaundice).  Biffis,185  Losio,186  Beckman187  and  McYey188  have  reported 
observations  upon  this  condition.  Biffis  reports  8  cases,  all  in  several 
generations  in  one  family.  The  children  present  all  the  symptoms 
except  the  jaundice:  this  will  probably  appear  as  they  grow  up.  Biffis 
states  that  the  removal  of  the  spleen  is  always  followed  by  improvement, 
but  the  abnormal  fragility  of  the  blood  corpuscles  persists  unmodified. 
Only  one  case  is  known  (Micheli)  in  which  the  corpuscles  regained  normal 
stability,  but  even  in  this  case,  reexamination  several  years  later  showed 
that  the  fragility  of  the  corpuscles  had  returned.  The  jaundice  is  no 
index  of  the  gravity  of  the  condition.  In  the  familial  or  congenital 
form  the  jaundice  is  usually  pronounced,  while  the  other  symptoms  are 
often  mild  and  there  is  little  or  no  anemia.  Biffis  and  Ceconi  have 
previously  published  7  cases  of  the  acquired  type,  and  have  recently 
encountered  the  familial  cases  here  described  and  another  set  in  a 
second  family.  The  urobilinuria,  attacks  of  pain  in  the  right  hypo- 
chondrium  and  paroxysmal  intensity  of  the  jaundice,  which  had  begun 
at  twenty-five,  all  pointed  to  the  acquired  type  in  the  case  first  seen, 
but  investigation  revealed  7  other  cases  in  the  man's  family  tree,  includ- 
ing his  two  children. 

In  Losio's  patient,  a  woman  of  twenty-two,  the  spleen  enlargement 
was  first  noticed  at  twelve  years.  Removal  of  the  spleen  was  followed 
by  temporary  relief  only. 

186  Policlinico,  Rome,  1919,  xxvi,  410;  abstracted,  Journal  of  the  American  Medical 
Association,  1920,  lxxiv,  495. 

186  Ibid.,  abstracted,  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  495. 
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An  essential  feature  of  hemolytic  splenomegaly  is  the  increased  fragility 
of  the  red  corpuscles.  Beckman's  2  patients  showed  no  such  increased 
fragility,  but  it  was  possible  to  render  the  corpuscles  more  fragile  by 
provocative  measures  applied  to  the  spleen.  This  organ  was  lightly 
massaged  and  then  douched  with  alternately  hot  and  cold  water,  and 
the  region  was  then  exposed  daily  for  one  week  to  the  rays  of  the  quartz 
lamp  and  finally  to  a  single  roentgenization.  The  patients  were  men  of 
thirty-seven  and  thirty-four,  and  the  child  of  the  younger  man  showed 
a  similar  tendency  to  anemia  and  slight  jaundice  with  enlargement  of 
the  spleen.  The  provocative  measures  induced  prolonged  extra  sus- 
ceptibility of  the  erythrocytes;  it  was  evident  six  months  afterward  in 
the  man  reexamined.  In  2  other  cases  in  which  the  erythrocytes  were 
found  already  exceptionally  fragile,  these  provocative  measures  failed 
to  induce  any  appreciable  modification.  Beckman  states  that  micro- 
cytosis  seems  to  be  typical  of  hemolytic  jaundice,  and  suggests  some 
casual  connection.  Removal  of  the  spleen  may  cure  the  tendency 
completely  and  is  usually  followed  by  marked  benefit,  even  in  the 
familial  form,  although  it  may  not  be  lasting  here.  In  one  such  case  the 
spleen  weighed  two  and  a  half  pounds,  and  the  erythrocyte  susceptibility 
index  dropped  from  0.66  to  0.52,  very  close  to  the  normal  range. 

McYey's  patient  was  discovered  in  the  course  of  a  routine  examination 
for  admission  to  the  university.  A  female,  aged  eighteen,  with  a  nega- 
tive family  history,  had  no  complaint  except  lassitude.  The  blood 
examination  revealed:  Hemoglobin,  55  per  cent.;  erythrocytes,  2,400,- 
000 ;  leukocytes,  8900 ;  poikylocy tosis  and  anisocytosis ;  increased  fragility 
of  red  cells. 

Splenectomy.  Although  the  spleen  is  not  indispensable  to  life  its 
removal  nowadays  is  attempted  in  conditions  which  at  times  seem 
unjustifiable  to  the  reviewer.  Kleeblatt189  calls  attention  to  this  removal 
without  very  clear  indications.  In  previous  paragraphs  we  referred  to 
splenectomy  for  ruptured  spleen.  This  indication  is  clear,  the  removal 
of  the  spleen  affording  the  quickest  method  of  controlling  hemorrhage 
and  with  the  least  added  shock.  Simple  enlargement  rarely  calls  for 
removal  unless  as  occurs  occasionally  in  kala-azar  and  malaria  there  is 
a  mechanical  reason,  e.  g.,  enormous  size,  pressure  symptoms,  rupture, 
etc.  As  Kleeblatt  states,  now  that  we  assume  that  leukemia  is  a 
systemic  disease  affecting  the  lymphatic  glands  and  the  bone  marrow, 
and  that  the  enlargement  of  the  spleen  is  only  an  accompanying  phe- 
nomenon, the  failures  following  extirpation  of  the  spleen  should  no 
longer  cause  surprise.  Removal  of  the  spleen  for  polycythemia  is  not 
indicated,  for  the  reason,  he  says,  that  the  disease,  though  it  has  various 
etiological  factors,  has  nothing  to  do  with  the  spleen.  In  isolated 
tuberculosis  of  the  spleen,  removal  of  this  organ  rests  on  a  good  basis. 
It  is  also  indicated  in  all  diseases  attended  with  severe  hemolytic  pro- 
cesses; for  example,  hemolytic  icterus,  hypertrophic  cirrhosis  of  the  liver 
and  atrophic  cirrhosis  (Banti's  disease)  in  the  first  and  second  stages, 
but  only  as  a  last  resort  in  the  third  stage.     In  pernicious  anemia  the 

189  Munchener  medizinische  Wochenschrift,  November  7,  1919,  lxvi. 
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good  effects  are  transitory.  Splenectomy  is  contra-indicated  in  throm- 
bosis of  the  portal  vein  and  all  disease  processes  caused  by  primary 
portal  stasis.  The  urobilin  excretion  as  a  measure  of  the  hemolytic 
processes  in  the  body,  Kleeblatt  thinks,  may  eventually  make  clear  the 
indications  for  extirpation  of  the  spleen. 

In  addition  to  the  indications  which  Kleeblatt  gives,  one  notes  during 
the  past  year  that  the  operation  has  been  done  with  entire  justification 
in  a  case  of  splenic  cyst  (Maples)1'"1  and  in  a  wandering  spleen  (Razetti).191 
In  Razetti's  case  the  organ  was  in  the  right  iliac  fossa  and  was  supposed 
to  he  an  ovarian  tumor.  At  operation  the  real  nature  of  the  tumor  was 
discovered.  The  spleen  has  a  twisted  pedicle  more  than  20  cm.  long. 
Splenectomy  may  in  some  instances  he  impossible  because  of  adhesions. 
Cejudo192  encountered  such  a  condition  in  an  operation  upon  a  patient 
with  Banti's  disease.  Cejudo  merely  ligated  the  splenic  artery.  An 
abscess  developed,  and  pus  was  evacuated  daily  from  the  flank  during 
the  fourth  month.  With  it  some  scraps  of  necrotic  spleen  tissue  until 
finally  the  entire  spleen  thus  sloughed  off,  with  floods  of  pus,  under 
Carrel  treatment.  By  the  fifth  month  the  cure  seemed  complete,  with 
4,500,000  red  and  5000  white  corpuscles  instead  of  the  3,500,000  and 
30,000  at  the  first  operation. 

THE  BLOOD. 

Hemoglobin.  It  is  pointed  out  editorially193  in  commenting  upon 
some  recent  work  by  Parsons194  and  Henderson195  that  "the  oxygen- 
carrying  power  of  hemoglobin  has  been  so  widely  studied  and  seems  to 
be  so  well  understood  that  little  attention  has  been  given  to  this  pigment 
in  relation  to  the  movement  of  other  gases  in  the  body.  Up  to  com- 
paratively recent  times,  the  transport  of  carbon  dioxide  in  the  organism 
has  been  attributed  to  the  inorganic  salts  of  the  plasma,  notably  the 
bicarbonate.  The  role  of  other  potential  carriers,  such  as  the  proteins, 
has  been  emphasized  more  or  less,  while  Buckmaster  and  Bayliss  have 
even  attributed  the  entire  transport  of  carbon  dioxide  to  hemoglobin 
directly.  The  problem  of  how  the  bound  carbon  dioxide  could  be  re- 
leased from  the  bicarbonate  or  protein  combination  in  the  lung  has  been 
a  stumbling-block  in  the  theories,  although  the  older  workers  recognized 
in  the  acid  properties  of  hemoglobin  a  possibility  of  causing  the  unloading 
of  carbon  dioxide  in  the  lung. 

Parsons  has  shown  that  the  concentration  of  base  in  the  blood  is 
sufficient  to  account  for  all  of  the  carbon  dioxide  to  be  carried  as  bicar- 
bonate. In  addition,  he  demonstrated  that  another  weak  acid  must  be 
present  in  the  lung  to  aid  in  the  unloading  of  the  carbon  dioxide  by 
competing  for  the  base  of  the  bicarbonate.     This  acid,  a  priori,  must 

190  British  Journal  of  Surgery,  1919,  vii,  290. 
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be  one  whose  salt  with  the  base  is  decomposed  by  such  concentrations 
of  carbon  dioxide  as  occur  in  the  tissues.  Parsons  states  that  the 
proteins  act  as  such  an  acid  in  the  blood,  and  that  the  chief  among  these 
is  hemoglobin. 

L.  J.  Henderson,  elaborating  somewhat  on  Parson's  work,  has  shown 
that  in  hemoglobin  in  the  blood  we  have  the  unusual  case  of  an  acid 
which,  under  stress  of  circumstance,  alters  its  degree  of  dissociation. 
Obviously,  the  circumstance  is  the  presence  of  oxygen.  In  the  lung, 
hemoglobin  which,  as  stated  above,  acts  as  an  acid  in  the  blood,  combines 
with  oxygen,  and  immediately  its  ionization  is  increased  and  its  power 
to  bind  base  is  accordingly  increased.  This  base  is  at  hand  in  the 
bicarbonate,  and  on  combining  with  the  oxyhemoglobin  it  leaves  the 
carbon  dioxide  free  to  be  blown  off.  In  the  tissues  the  oxygen  leaves  the 
base-oxyhemoglobin  combination,  and  the  hemoglobin,  returning  to  its 
feebler  degree  of  ionization,  loses  the  base,  which  is  then  free  to  help 
carry  the  carbon  dioxide  back  to  the  lung  as  bicarbonate.  Henderson 
also  states  that  the  other  proteins  as  well  as  the  phosphates  take  part 
in  transferring  base  from  the  lung  to  the  tissue. 

Parsons  adds  that  the  variation  of  hydrogen-ion  concentration  under 
the  influence  of  carbon  dioxide,  as  it  occurs  in  the  blood,  requires  the 
presence  of  a  slightly  ionized  acid,  such  as  hemoglobin.  In  addition  to 
its  other  functions,  hemoglobin  thus  functions  as  a  buffer.  It  appears, 
therefore,  that  from  the  latest  theoretical  considerations  of  well-known 
data  the  hemoglobin  of  the  blood  not  only  acts  as  a  carrier  of  oxygen 
throughout  the  organism,  but  also  plays  an  important  part  in  the 
transport  and  release  of  carbon  dioxide  in  the  body." 

Of  considerable  practical  importance  is  the  recognition  of 

Methemoglobinemia,  due  to  some  poisonous  substance  in  shoe  dye,  as  has 
been  reported  in  the  literature  recently.  One  such  case  has  been  reported 
by  Sanders.196  A  young  man,  in  previous  excellent  health,  was  brought 
into  the  hospital,  conscious  but  confused,  complaining  of  dizziness  and 
fulness  in  the  chest.  He  was  markedly  cyanosed  and  gave  the  appear- 
ance of  being  intoxicated.  The  skin  was  cool  and  moist,  the  tempera- 
ture normal.  The  heart  and  lungs  were  negative,  as  was  the  abdomen. 
During  the  examination  a  very  decided  odor  of  nitrobenzine  became 
apparent,  and  this  odor  was  traced  to  his  shoes.  Further  questioning 
revealed  the  fact  that  the  patient  had  had  his  shoes  dyed  immediately 
before  going  to  the  theatre,  and  that  he  had  sat  in  that  poorly  ventilated 
place  all  the  afternoon  breathing  the  fumes  from  his  shoes.  The  shoes 
were  very  tight  also,  and  direct  absorption  might  have  been  a  factor. 
The  patient  denied  having  a  drink  of  any  kind  or  any  unusual  food. 

The  man's  shoes  were  removed  and  he  was  placed  by  the  open  window. 
Within  an  hour  he  was  able  to  go  home,  with  some  assistance.  He  was 
advised  to  keep  his  shoes  away  from  him  and  to  stay  by  the  open  window. 
By  the  evening  of  the  next  day,  his  cyanosis  had  disappeared  along  with 
the  subjective  symptoms,  and  the  patient  was  able  to  return  to  his 
work  apparently  none  the  worse  for  his  experience. 

196  Journal  of  the  American  Medical  Association,  1920,  lxxiv,  1518. 
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This  case  report  tallies  with  several  similar  instances  reported  last 
year  from  Camp  Johnson  and  Camp  Jackson,  in  which  the  poisoning  was 
traceable  to  the  nitrobenzene  in  shoe  dyes. 

Purpura.  Purpura  in  all  its  varied  forms  is  always  an  interesting 
condition.  In  its  severer  forms,  e.  g.,  hemorrhagic  purpura,  it  is  an 
exceedingly  fatal  disease.  Cardoso197  reports  its  occurrence  in  a  man 
with  hematuria  who  eventually  recovered.  Recovery  in  purpura 
patients  with  hematuria  is  rare.  He  also  reports  the  death  of  an  infant 
of  six  days  with  hemorrhagic  purpura.  Other  members  of  the  family 
showed  signs  of  inherited  syphilis,  and  specific  treatment  had  been 
pushed,  but  the  child  succumbed  before  its  effect  had  had  time  to 
become  manifest. 

The  occurrence  of  purpura  during  the  course  of  infectious  diseases  is 
not  uncommon.  Many  of  the  milder  forms  are  missed  in  the  absence 
of  complete  inspection  of  the  stripped  patient  from  time  to  time. 
Roulier  and  Brette198  report  its  presence  in  2  patients  with  typhoid 
fever  who  subsequently  recovered.  They  differentiate  the  purpura 
late  in  the  course  of  typhoid  with  its  favorable  prognostic  import,  from 
purpura  in  the  early  stages  of  the  disease  which  is  so  often  of  grave 
outlook.  W.  W.  Herrick199  states  that  in  the  military  service  among 
recruits  showing  evidence  of  an  acute  infectious  disease  with  purpura, 
many  were  due  to  meningococcus  sepsis.  He  refers  to  this  type  of 
meningococcus  infection  without  meningitis.  In  the  vast  amount  of 
acute  infectious  diseases  studied  among  recruits,  cases  showing  tonsillitis, 
pains  in  the  bones  and  joints,  arthritis,  vomiting,  rapid  pulse,  low 
blood-pressure,  marked  leukocytosis  and  a  rapidly  developing  purpura 
were  uniformly,  in  the  experience  of  military  surgeons,  examples  of 
meningococcus  sepsis.  Purpura  in  measles,  scarlet  fever,  pneumonia, 
influenza  and  other  infectious  diseases  among  the  troops  was  extremely 
rare,  and  when  it  occurred  was  never  as  widespread  as  in  the  meningo- 
coccus cases.  Herrick  lauds  the  value  of  antimeningococcus  serum 
intravenously  in  doses  of  100  c.c.  at  intervals  of  six,  eight  or  twelve 
hours. 

Reh200  reports  an  instance  of  jturpura  in  association  with  a  fatal 
jmeumococcus  pneumonia  in  an  infant.  In  another  instance  of  pneu- 
monia reported  by  Meleney'201  purpura  occurred  in  the  serum  disease 
following  the  use  of  antipneumococcus  serum.  The  elements  of  blood 
coagulation  were  normal,  and  it  is  therefore  probable  that  the  purpura 
was  due  to  the  presence  of  a  toxin  associated  with  the  attempt  of  the 
body  to  eliminate  the  foreign  protein.  The  evidence  points  to  the 
capillary  walls  as  the  site  of  the  lesion. 

Glauzman202  divides  purpura;  into  three  groups:  In  the  purpura 
hemorrhagica  group  the  composition  of  the  blood  itself  is  the  main 
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factor;  in  the  anaphylactoid  group,  chemical  (toxic)  influences  acting 
on  the  capillaries  are  responsible,  inducing  stasis,  orthostatic  purpura, 
and  angioneurotixic  bleeding.  In  a  third  group,  mechanical-dynamic 
factors  are  mainly  involved;  this  includes  the  hemorrhagic  phenomena 
in  whooping-cough,  and  with  thrombosis,  etc.  The  anaphylactoid 
hemorrhages,  on  the  other  hand,  have  no  connection  with  high  blood- 
pressure  or  local  inflammatory  processes.  This  classification  points  the 
way  to  treatment  by  arsenic  and  transfusion  of  blood  in  the  hemor- 
rhagic purpura  type,  and  serotherapy  in  the  anaphylactoid  type. 

Purpura  with  Visceral  Symptoms  Simulating  Appendicitis  is  described 
by  Fantozzi.203  His  case  teaches  that  purpuric  patches  or  edema  at 
the  ankle,  knee  or  elbow  should  warn  not  to  operate  without  further 
consideration  when  intense  abdominal  pain  and  fever  suggest  appen- 
dicitis or  perforation  of  the  bowel  or  intussusception.  The  fever  and 
the  location  of  the  intense  pain  in  the  boy  of  eleven  years  simulated 
appendicitis,  but  the  purpuric  patches  were  discovered  in  time.  The 
abdominal  pains  in  these  cases  of  peliosis  or  purpura  rheumatica  are 
evidently  from  hemorrhagic  poussees  in  the  viscera.  Even  without 
the  petechial  exanthema,  pains  in  the  joints  and  edema  or  even  simple 
rheumatic  pains  should  warn  of  the  necessity  for  caution  in  operating, 
and  for  symptomatic  treatment  as  for  hemophilic  states  in  general. 

Under  the  title  "Purpura  Annularis  Telangiectasia,"  Weiss204  records 
two  examples  of  a  disease  first  described  by  Majocchi  in  1896.  It  is 
characterized  by  grouped  or  annular  lesions,  associated  with  pigmenta- 
tion or  discoloration  and  no  thickening,  but  a  tendency  to  atrophy. 
Three  stages  in  the  disease  may  be  distinguished— a  telangiectatic,  a 
hemorrhagic-pigmentary  and  an  atrophic.  There  are  no  inflamma- 
tion, pain,  fever  or  other  constitutional  symptoms  observable  as  in 
other  purpuric  conditions.  As  regards  the  etiology,  many  diseases 
have  been  suspected,  only  to  be  excluded,  such  as  tuberculosis,  syphilis, 
rheumatism,  gout,  diabetes,  heart  disease,  hemophilia,  and  lead  poison- 
ing. Out  of  38  cases  collected  by  Mackee  in  1915,  31  occurred  in  the 
male  sex.  Auto-intoxication  is  regarded  by  most  authorities  as  the 
causative  agent,  but  until  this  is  definitely  established  the  treatment 
can  be  only  symptomatic.  Rest  and  an  elevated  position  of  the  limb 
will  prove  useful.  Calcium  lactate  may  be  given  to  increase  the  vis- 
cosity of  the  blood,  and  later  strychnine  and  arsenic  should  be  admin- 
istered. The  use  of  a  porous  bandage  without  rubber,  to  exert  an 
even  pressure,  has  also  been  recommended. 

Verrotti205  reports  2  cases  in  which  annular  telangiectatic  purpura 
developed  below  the  umbilicus  in  women  of  about  forty  years  with 
multiple  fibromyomas  in  the  uterus.  After  hysterectomy  the  der- 
matosis subsided  in  about  a  week. 

Purpuric  spots  of  traumatic  origin  and  self-inflicted  occur  in  hys- 
terical patients.     McKeown206  reports  a  typical  instance  of  this  type 
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of  purpura— purpura  factitia.  At  first  glance  purpura  was  suggested 
and  a  suspicion  of  self-infliction  was  aroused  by  the  similarity  in  shape 
and  size  of  the  majority  of  the  patches,  the  curious  shape,  the  position 
and  distribution  and  lastly  the  absence  of  any  purpuric  manifestation 
elsewhere.  The  suspicion  of  purpura  factitia  was  confirmed  by  the 
confession  of  the  patient. 

Hemorrhagic  Tendency  in  the  Newborn.  The  tendency  toward 
hemorrhage  in  the  newborn  is  frequently  first  manifested,  according 
to  Foote207  as  an  intracranial  hemorrhage.  He  suggests  that  blood 
coagulation  tests  be  performed  as  a  routine  in  newborn  infants. 
Rodda208  was  so  impressed  with  the  frequency  of  cerebral  hemorrhage 
in  this  group  of  patients  that  he  investigated  the  factor  of  the  blood 
coagulation  time.     He  arrived  at  the  following  conclusions: 

1.  Cerebral  hemorrhage  is  a  frequent  occurrence  in  the  newborn, 
and  the  most  frequent  cause  of  death  in  the  first  days  of  life. 

2.  Cerebral  hemorrhage  is  not  always  caused  by  obstetric  operations; 
it  may  follow  normal  labors  when  least  expected. 

3.  Severe  trauma  results  in  massive  hemorrhages  and  early  death. 

4.  A  more  frequent  cause  of  cerebral  hemorrhage  is  mild  trauma 
plus  hemorrhagic  disease  of  the  newborn,  accompanied  by  findings  of 
delayed  coagulation  time  and  prolonged  bleeding  time.^ 

5.'  A  delayed  coagulation  time  and  prolonged  bleeding  time  can  be 
controlled  by  the  subcutaneous  injection  of  whole  blood.  This  is  a 
rational  therapy  in  cerebral  hemorrhage. 

6.  In  severe"  cases  surgery  should  be  employed  early;  operation 
should  be  controlled  by  blood  studies  and  the  injection  of  blood  if 
indicated. 

7.  The  coagulation  time  and  bleeding  time  should  be  determined 
in  every  newborn  presenting  unusual  symptoms,  or  better,  as  a  matter 
of  routine.     If  reactions  are  delayed,  blood  should  be  administered. 

Rodda209  noted  that:  (1)  The  average  coagulation  time  in  the 
normal  newborn,  is  seven  minutes,  with  a  normal  range  of  from  five 
to  nine  minutes;  the  average  bleeding  time,  with  Duke's  method,  is 
three  and  one-half  minutes,  with  a  normal  range  of  from  two  to  five 
minutes.  (2)  There  is  a  prolongation  of  coagulation  and  bleeding 
times  from  the  first  to  the  maximum  on  the  fifth  day  of  life,  with  a 
a  return  to  the  average  first  day  determination  time  before  the  tenth 
day.  It  is  significant  that  this  coincides  with  the  age  incidence  of 
hemorrhagic  disease  and  cerebral  hemorrhage.  (3)  Evidence  of 
hemorrhages  appeared  when  a  prolonged  bleeding  time  accompanied  a 
delayed  coagulation  time.  (4)  Delayed  times  were  favorably  affected 
by  the  subcutaneous  administration  of  whole  blood. 

Hereditary  Hemorrhagic  Telangiectasia  with  Recurring  (Familial) 
Hereditary  Epistaxis.  There  is  a  form  of  recurring  bleeding  from  the 
nose  which  one  must  avoid  mistaking  for  hemophilia,  hemorrhagic 
diathesis,  purpura,  scurvy,  pernicious  anemia,  etc.     It  is  spoken  of 
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as  hereditary  hemorrhagic  telangiectasia  with  recurring  (familial) 
hereditary  epistaxis.  The  clotting  and  bleeding  time  is  always  normal 
and  there  is  no  history  of  hemophilia  in  these  cases.  The  blood  plate- 
lets are  not  appreciably  reduced,  and  the  erythrocyte  resistance  remains 
at  the  normal  level.  Goldstein210  has  recently  reviewed  the  literature 
and  found  thirty-one  families  afflicted  with  this  disease  recorded. 
His  article  contains  a  report  of  one  family  in  which  there  were  eleven 
instances  of  recurring  epistaxis  due  to  this  disease. 

The  hereditary  type  of  telangiectases  with  epistaxis  is  principally 
of  three  forms:  (1)  Pin-point;  (2)  spider  form,  the  most  common; 
and  (3)  nodular.  Strictly  speaking,  telangiectasia  is  a  dilatation  of 
the  terminal  vessels,  i.  e.,  capillaries— but  it  is  a  term  used  also  to 
describe  dilated  venules.  Osier  speaks  of  a  type  of  lesion  occurring 
often  on  the  cheeks,  nose  and  ears  in  persons  exposed  to  the  weather 
and  in  heavy  drinkers.  Often  there  occur  arborescent,  distended 
venules  on  the  skin  of  the  thorax  along  the  line  of  the  attachment  of 
the  diaphragm.  Or  the  lesion  may  occur  as  small  pinkish  spots  from 
2  to  5  mm.  in  diameter,  perfectly  smooth  and  uniform,  without  visible 
venules,  which  disappear  completely  on  pressure.  They  may  be  only 
pin-point  in  size,  and  are  often  a  vivid  pink  color.  They  may  appear 
suddenly  and  last  for  several  years  and  then  disappear.  Then,  again, 
there  are  small  nodular  forms,  raised,  bright  purple  or  crimson  in 
color,  from  1  to  5  mm.  in  diameter.  They  may  be  congenital.  They 
are  supposed  to  occur  sometimes  with  cancer  of  the  abdominal  organs 
especially  of  the  stomach,  but  they  are  common  in  old  persons  and 
in  many  different  conditions.  The  spider  form  is  made  up  of  a  central 
dot,  from  which  radiate  five  or  six  venules,  or  rather  toward  which 
some  vessels  converge  (nevus  araneus).  Spider  nevus  is  often  asso- 
ciated with  cirrhosis  of  the  liver.  The  spots  are  from  2  to  3  cm.  in 
diameter.  They  may  occur  following  a  roentgen-ray  burn  and  in 
scleroderma.  The  mat  form  is  from  one  and  a  half  to  four  inches  in 
extent.  It  is  vivid  pink  in  color.  It  may  occur  in  cirrhosis  of  the 
liver.  Osier  has  also  seen  it  in  a  case  of  leukemia.  Generalized  acquired 
telangiectases,  telangiectases  essentielles  en  plaques  of  the  French,  occur 
in  large  numbers  over  the  trunk  and  extremities  as  numerous  stellate 
venules.  This  is  a  rare  form.  Stokes  found  about  33  cases.  Multiple 
hereditary  telangiectases  with  recurring  hemorrhages  is  the  form  under 
discussion  in  Goldstein's  paper.  In  this  group  of  cases  the  lesions 
of  dilated  capillaries  are  confined  largely  to  the  skin  of  the  face  and 
the  mucous  membranes  of  the  mouth  and  nose.  The  tendency  to 
recurring  nasal  hemorrhages  (familial  in  type)  is  a  prominent  feature 
and  there  is  a  hereditary  history  of  recurring  hemorrhages  and  telan- 
giectases in  the  family. 

The  lesions  in  the  hereditary  group  of  cases  are  more  liable  to  become 
prominent  and  increase  in  numbers  between  the  ages  of  thirty-five 
and  fifty.  Most  of  these  patients  suffer  from  symptoms  of  a  profound 
secondary  anemia.     The  most  common  seats  of  the  telangiectases  are 
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the  cheeks,  lips,  oars,  nose,  fingers  and  tongue.  They  first  appear 
in  the  skin  or  mucous  membranes  as  pin-point  spots,  like  pin-pricks, 
a  little  beneath  the  surface  and  then  they  increase  in  size  and  become 
more  prominent  and  darker  in  color.  A  fine  vascular  network  may  be 
seen  under  the  skin  in  some  places. 

In  a  discussion  of  the  treatment,  Goldstein  states  that  no  general 
treat  incut  seems  to  be  effective,  owing  to  the  congenital  developmental 
defect  of  the  vascular  system  inherent  in  these  patients.  Local  treat- 
ment may  reduce  the  number  and  severity  of  the  hemorrhages  and 
improve  the  general  condition  of  the  patient.  Among  the  remedies 
tried  are  epinephrine,  antipyrine  solution,  hydrogen  peroxide,  Kaphalin, 
thrombokinase,  coagulcn,  thromboplastine,  blood  serum,  whole  blood 
or  blood  transfusion.  The  chromic  acid  bead,  electric  needle,  radium 
and  even  excision  may  be  resorted  to,  for  some  of  the  telangiectatic 
lesions.     The  carbon  dioxide  stick  has  been  used  with  some  success. 

The  Serum  Treatment  of  Hemophilia.  The  prolonged  serum  treat- 
ment of  hemophilia  is  enthusiastically  advocated  by  the  French  phy- 
sician, Weil.-'11  He  bases  his  treatment  upon  the  following  facts: 
The  physiological  basis  of  hemophilia  is  a  more  or  less  considerable 
retardation  of  the  blood  coagulability,  otherwise  the  blood  is  clinically 
and  histologically  normal.  This  retardation  diminishes  or  disappears 
when  the  blood  is  placed  in  vitro  in  contact  with  human  or  animal 
blood  serum.  The  subcutaneous  or  intravenous  injection  of  human  or 
animal  serum  corrects  the  fault  in  coagulation  and  momentarily  heals 
the  hemophilia,  being  both  preventive  and  curative.  The  serum 
provides  the  blood  with  the  missing  ferment,  thrombokinase  or 
thrombozyme. 

According  to  Weil,  the  treatment  is  instituted  as  soon  as  the  diag- 
nosis is  made.  It  varies  as  the  bleeding-point  is  reached  or  not.  Every 
external  hemorrhage  should  be  treated  locally.  A  piece  of  gauze  soaked 
in  blood  serum  (simple  horse  serum,  antidiphtheria  serum,  etc.)  is  placed 
in  contact  with  the  wound.  In  some  cases  it  is  well  to  use  serum  desic- 
cated in  vacuo  at  0°;  immediate  and  definite  hemostasis  results. 

Contact  between  the  serum  and  the  wound  is  indispensable.  If 
clots  are  interposed  the  coagulating  action  is  not  produced.  Every 
hemophiliac  wound  must  be  cleansed  under  all  circumstances  without 
hesitation.  In  dental  hemorrhage,  dressing  of  the  socket  must  be 
preceded  by  cleansing  with  abundance  of  normal  saline  to  remove 
clots;  a  plug  soaked  in  serum  is  then  applied.  If  a  hematoma  has 
formed,  as,  e.  g.,  the  result  of  a  penetrating  wound,  it  is  best  to  open 
the  hematoma,  remove  the  clots  and  then  apply  the  serum  dressing. 
General  treatment  is  usually  not  enough,  while  local  treatment  procures 
cessation  of  the  hemorrhage  in  a  fewr  minutes. 

In  cases  of  internal  hemorrhage  (deep-seated  closed  hematomata, 
hemarthroses,  hematurias,  etc.),  serum  should  be  injected.  If  the  serum 
is  human,  venous  injection  may  be  adopted,  with  almost  immediate 
arrest  of  the  hemorrhage.     If  the  serum  is  of  animal  origin  (simple 
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horse  serum,  antitoxic  serum)  the  subcutaneous  method  must  be  used. 
As  a  rule  the  quantity  injected  is  from  20  to  30  c.c.  A  single  dose  is 
enough  to  arrest  the  hemorrhage,  stronger  or  repeated  doses  being 
rarely  necessary.  If  the  hemorrhage  returns,  treatment  in  the  same 
way  must  be  recommenced.  A  draught  of  chloride  of  calcium  (1  or 
2  gm.  daily)  may  be  prescribed,  not  only  to  increase  the  coagulating 
action  of  the  serum  but  also  to  avoid  serum  disease.  The  addition  of 
vasoconstrictor  medicaments  is  not  necessary  for  hemostasis,  but  rectal 
injection,  drop  by  drop,  of  glucose  adrenaline  serum  seems  very  often 
to  be  useful,  especially  from  the  cardiovascular  point  of  view  when  the 
loss  of  blood  has  been  great.  If  an  operation  is  imperative  in  a  hemo- 
philiac, P.  Emile  Weil  recommends  the  injection  of  20  to  30  c.c.  of 
animal  serum  subcutaneously  at  most  one  or  more  days  before  opera- 
tion. During  the  operation  the  wounds  should  be  plugged  with  animal 
serum,  and  after  operation  a  serum  dressing  should  be  applied. 

In  the  children  with  a  family  history  of  hemophilia,  continued  treat- 
ment is  advised.  As  the  rectification  brought  about  by  injections 
only  lasts  from  six  weeks  to  two  months,  serum  injections  must  be 
carried  out  every  two  months.  Adult  hemophiliac  patients,  who  are 
subject  to  recurrent  accidents— hematuria,  for  example— are  quite  willing 
to  undergo  renewed  injections  in  spite  of  the  possible  small  anaphylactic 
drawbacks.  The  technic  consists  in  making  subcutaneous  injections 
of  blood  serum  in  doses  of  20  c.c.  every  two  months.  Later  on,  after 
considerable  improvement,  injections  are  only  necessary  every  three 
months.     It  is  hardly  possible  to  put  off  the  injections  any  further. 

In  this  continuous  cure  he  has  generally  used  annual  serums  without 
reason  to  regret  it;  but  if  it  could  be  done  easily,  human  serums  would 
be  preferable.  Chalier  (of  Lyons)  has  successfully  used  maternal 
serum,  injected  in  doses  of  30  to  40  c.c.  every  fortnight.  Very  good 
results  have  been  obtained  in  hemophiliac  accidents  by  transfusion  of 
blood.  Bulger212  reported  a  case  in  which  transfusion  of  blood  was 
performed  and  upon  the  following  day  the  coagulation  time  was  nor- 
mal. One  month  later  it  was  still  less  than  before  transfusion.  This 
method,  though  legitimate  in  serious  hemorrhage,  cannot  be  recom- 
mended as  habitual  treatment,  since  blood  transfusions  cannot  be 
renewed  every  two  months  for  years  on  end.  In  any  case  Weil  utters 
a  warning  against  subcutaneous  hemotherapy.  In  a  serious  case  he 
has  seen,  after  a  close  of  25  c.c.  of  human  blood  an  enormous  hematoma 
form  in  the  back  and  abdominal  wall,  the  clot  acting  as  a  foreign  body 
and  causing  a  copious  hemorrhage. 

In  an  editorial  reference213  to  Weil's  studies  reference  is  made  to  one  of 
his  patients  reported  to  the  Paris  Academy  of  Medicine  in  1907.  A 
man,  aged  twenty-six  years,  had  since  infancy  manifested  hemorrhages 
with  quasi-regularity— hemarthroses  every  month  and  hematuria  four 
times  a  year.  He  was  injected  six  times  during  a  year  with  serum, 
human  or  animal,  and  the  hemorrhages  ceased.  At  the  same  time  his 
blood  which  coagulated  in  four  and  a  half  hours  before  the  treatment, 
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showed  only  the  slightest  delay  in  coagulation.  The  case  was  followed 
for  five  years,  during  which  L'O  c.c.  of  serum  were  injected  every  three 
months  at  first  and  then  every  two  months.  No  spontaneous  hemor- 
rhages occurred,  but  the  blood  did  not  become  altogether  normal,  and 
the  hemophilia  persisted  in  slight  degree,  for  when  he  cut  himself  he 
bled  more  than  a  normal  person,  but  never  dangerously.  Of  the 
great  number  of  hemophiliacs  who  have  been  under  Weil's  care 
only  six  others  submitted  to  prolonged  treatment.  Five  obtained 
the  same  attenuation  of  the  disease  and  the  complete  disappearance 
of  recurrent  hemorrhages  (hemarthroses,  hematomata,  etc.).  The 
abnormalities  of  the  blood  greatly  diminished  but  never  disappeared. 
In  the  sixth  case  the  amelioration  was  the  least;  the  recurrent 
hematomata  continued.  The  curative  action  of  serum  injections 
in  hemophilia  is  generally  admitted,  but  what  Weil  insisted  on  was 
the  preventive  action  of  continuous  treatment.  By  it  the  diathesis 
can  be  made  to  "age"  artificially  in  a  few  months,  a  process  which 
naturally  requires  years.  It  is  curious  that  although  the  injections 
give  the  most  favorable  conditions  for  severe  manifestations  of  ana- 
phylaxis such  never  occurred.  One  patient  received  thirty  injections 
in  six  years,  others  twenty  and  still  others  twelve  without  ever  being 
really  ill.  Nothing  more  serious  than  some  fever,  slight  arthropathy 
or  urticaria  was  observed.  These  complications  appeared  most  irregu- 
larly. One  patient  showred  them  on  the  seventeenth  injection,  though 
he  never  had  them  before  or  afterward.  Others  had  them  after  the 
first  and  not  after  the  later  injections.  Wiel,  therefore,  thinks  that 
there  should  be  no  hesitation  in  adopting  this  treatment,  which  com- 
pletely transforms  a  disease  of  serious  prognosis.  He214  remarks  in 
another  article  that  whereas  formerly  only  11  per  cent,  of  the  young 
with  hemophilia  lived  to  the  age  of  twenty-one  years,  the  prognosis 
has  been  transformed  in  late  years  by  serum  treatment.  In  his  own 
practice  during  the  last  fifteen  years  he  has  not  lost  one  of  his  more 
than  fifty  bleeder  patients. 

Pernicious  Anemia.  Pernicious  anemia  in  the  young  is  reported 
upon  by  Mensi.215  He  reviews  29  cases— 14  were  infants  and  only  9 
of  the  total  29  were  girls.  He  has  encountered  4  cases  among  the 
3029  children  in  his  service.  Of  the  19  cases  described  in  detail,  16 
have  died  and  the  fate  of  3  is  unknown.  Mensi's  fourth  patient,  a 
girl  of  fifteen  months,  is  still  living.  The  anemia  was  in  the  majority 
of  instances  of  the  plastic  type.  The  etiology  was  obscure  after  exclud- 
ing the  few  cases  in  which  syphilis,  tuberculosis  or  intestinal  parasites 
could  be  incriminated. 

Pernicious  Anemia  in  the  Aged  is  illustrated  by  Ward's216  patient, 
a  woman  of  eighty-five  years.  The  patient  had  always  enjoyed  good 
health  until  she  reached  the  age  of  eighty-two  years,  when  she  first 
noticed  a  progressively  increasing  weakness,  nausea  and  flatulence. 
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When  Ward  first  saw  her,  which  was  six  months  before  her  death,  she 
presented  characteristic  symptoms  which  permitted  a  very  confident 
diagnosis  of  pernicious  anemia  before  the  blood  was  examined.  She 
also  had  certain  gastro-intestinal  symptoms  with  glossitis  and  numb- 
ness of  the  extremities.  The  patient's  chief  complaints  were  of  sore- 
tongue  and  pain  in  the  abdomen.  Ward  states  that  chronic  or  acute 
glossitis  with  anemia  is  practically  always  pernicious  anemia. 

Pessavy217  reports  an  instance  of  pernicious  anemia  in  association 
with  tuberculosis  of  the  thoracic  and  abdominal  lymph  nodes.  Mar- 
cora218  described  the  clinical  and  necropsy  findings  in  a  case  in  which 
without  any  antecedent  clinical  evidences  of  typhoid  infection,  typhoid 
bacilli  were  found  in  blood,  bone-marrow  and  spleen.  Meulengracht219 
reports  a  family  involvement  in  which  four  of  the  sons  in  a  family  with 
thirteen  children  and  the  son  of  one  of  the  daughters  developed  typical 
pernicious  anemia.  Achylia  was  found  in  the  three  whose  stomach 
contents  were  tested.  The  familial  occurrence  confirms  the  assump- 
tion of  one  or  more  endogenous  factors. 

Degenerative  changes  in  the  spinal  cord  in  pernicious  anemia  are 
quite  common.  In  some  instances  the  cord  changes  attract  attention 
before  the  blood  changes.  Redwood220  reports  such  a  case.  The 
clinical  picture  was  that  of  a  combined  sclerosis.  At  the  first  examina- 
tion the  blood  picture  was  practically  normal.  Eight  days  before 
death  the  blood  picture  was  that  of  atypical  pernicious  anemia,  the 
deep  and  superficial  reflexes  were  absent,  there  was  a  Babinski  reflex 
on  the  right  side,  and  the  patient  had  lost  control  of  the  sphincters. 

Schneider221  has  made  some  interesting  observations  on  the  bile 
pigments  in  pernicious  anemia.  These  studies  were  begun  in  1916,  at 
which  time  he  described  a  spectroscopic  method  for  measuring  the 
bile  pigments,  urobilin  and  urobilinogen,  secured  with  the  ordinary 
Einhorn  duodenal  tube  in  the  fasting  patient.  He  maintains  that 
urobilin  does  not  occur  in  the  duodenal  secretion  as  obtained  by  the 
Einhorn  tube  in  the  normal  fasting  adult  in  amounts  exceeding  1000 
units,  that  urobilinogen  is  never  present  in  health  and  that  diet  has 
no  immediate  influence  on  the  values  of  either.  From  October,  1915, 
to  March,  1920,  Schneider  observed  78  patients  whose  records  are 
complete.  Of  the  78  patients,  41  were  men  and  37  were  women.  The 
average  age  was  forty-five  years.  The  oldest  patient  was  sixty-six 
years,  the  youngest  eighteen  years.  The  average  number  of  months 
the  patient  had  been  ill  when  first  seen  was  fifteen.  The  average 
total  length  of  illness  of  those  who  died  was  2.6  years,  the  shortest 
being  six  months  and  the  longest  six  and  one-half  years.  The  average 
red  blood  cell  count  was  2,000,000  per  cmm.  The  average  hemoglobin, 
was  40  per  cent.  The  average  color-index  was  1  and  the  average  white 
blood  cell  count  4400.     The  degree  of  cord  involvement  was  20,  severe; 
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20,   moderate;  20,  slight;   18,  none.     The  average  total  bile  pigments 

(urobilin  mid  urobilinogen)  was  3.330  unite,  the  highest  total  being  6800 
and  the  lowest  800.  Three  patients  out  of  the  total  gave  normal  pigment 
values,  two  of  which  were  repeated  with  the  same  result.  One  is  dead, 
2  are  Living.  Two  are  certainly  cases  of  pernicious  anemia;  in  the  other 
there  are  still  a   few  elements  of  doubt. 

An  indication  of  the  fatal  character  of  this  disease  is  the  fact  that 
of  7.")  patients  traced.  52  are  dead.  Of  the  1915-1010  series  only  1, 
and  that  a  splenectomized  patient,  is  living.  Of  the  1917-1918  series 
11  are  dead  and  12  living.  Of  the  1919-1920  series  11  are  dead  and 
10  living.  In  1917  Schneider  proposed  a  simple  formula  by  means 
of  which  it  might  be  possible  to  express  the  relation  of  blood  regenera- 
tion to  blood  destruction  in  a  given  instance.  For  short  this  hemato- 
poietic-hemolytic relationship  is  designated  as  the  H-H  index.  Nor- 
mally this  is  1.  When  hemolysis  is  very  active  it  will  tend  to  be  plus, 
and  when  hemopoiesis  fails  it  will  fall  below  1.  Schneider  states  that 
if  our  concept  is  that  early  in  pernicious  anemia  the  hemolytic  factor 
is  uppermost  and  that  later  in  the  life-history  of  the  disease  the  marrow 
fails  is  true,  then  the  H-H  index  should  be  higher  in  the  early  cases. 
In  his  series  the  H-H  index  of  all  who  gave  a  history  of  twelve  months 
or  less  of  illness  is  1.16.  The  H-H  index  of  all  who  were  ill  more  than 
twelve  months  is  0.83.  The  early  cases  have  a  higher  average  red  blood 
cell  count,  the  highest  being  4,200,000.  The  average  H-H  index  in  all 
having  a  red  cell  count  of  2,000,000  or  over,  namely,  38  cases  is  0.95. 

The  average  H-H  index  of  the  40  cases  with  a  count  under  2,000,000 

is  0.78. 

Schneider  states  that  if  we  are  correct  in  our  concept  relative  to 
the  meaning  of  a  low  H-H  index  then  the  degree  of  leukopenia  should 
run  more  or  less  parallel  with  it.  In  24  of  the  78  cases  the  total  white 
blood  cell  count  was  5000  or  over,  and  here  the  average  H-H  index  is 
0.95.  In  54  of  the  78  cases  the  leukocyte  count  was  less  than  5000, 
and  in  these  the  average  H-H  index  is  0.83.  To  Schneider  this  fact 
is  highly  confirmatory  of  a  previous  statement  that  a  low  H-H  index 
taken  with  a  leukopenia,  however  short  the  illness  in  point  of  time, 
indicated  a  bad  prognosis. 

Peters  and  Rubnitz222  studied  the  chemical  pathology  of  the  blood 
in  pernicious  anemia  and  severe  secondary  anemia,  The  total  solids 
of  the  blood  of  pernicious  anemia  and  also  of  severe  secondary  anemia 
show  great  decrease  from  normal  values  or  even  from  that  of  other 
chronic  hospital  cases.  This  decrease  is  due  primarily  to  the  large 
diminution  in  number  of  the  red  corpuscles  and  only  in  minor  degree 
to  decrease  in  plasma  solids.  The  total  nitrogen  of  the  whole  blood 
in  pernicious  anemia  and  also  in  severe  secondary  anemias  show  a 
great  decrease  from  the  normal  values.  The  principal  cause  here  also 
is  diminution  in  the  number  of  the  red  corpuscles.  The  total  plasma 
nitrogen,  in  contradistinction  to  the  total  blood  nitrogen^  either  main- 
tains its  normal  limits  of  .constancy  or  tends  to  increase  in  percentage 
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above  that  of  most  normal  bloods,  but  in  any  case  it  has  no  tendency 
to  decrease  its  nitrogen  value.  Since  in  all  severe  anemic  conditions 
the  whole  blood  nitrogen  decreases  while  the  plasma  nitrogen  tends  to 
increase,  the  resultant  ratio  of  the  first  to  the  second,  which  consti- 
tutes a  nitrogen  index,  shows  from  the  direction  of  variation  in  both 
factors  a  natural  tendency  to  diminish  in  proportion  to  the  severity 
of  the  anemia.  The  authors  suggest  that  this  index  may  be  used  as 
an  indicator  of  the  state  and  progress  of  the  anemia  condition. 

Denny223  studied  the  blood  volume  in  pernicious  anemia  and  found 
among  10  cases  that  the  total  blood  volume  was  reduced  in  all  but 
2  cases.  The  plasma  volume  remains  essentially  normal,  the  decrease 
in  total  volume  being  due  to  loss  of  cell  mass.  The  case  showing  a 
normal  total  volume  had  a  high  plasma  volume.  There  was  no  notice- 
able relation  between  the  severity  of  the  disease  and  the  decrease  in 
total  volume. 

Clinical  Manifestations.  Carr224  reports  the  study  of  148  cases 
and  tabulates  his  review  of  the  cases  as  follows: 

1 .  The  clinical  complex  known  as  pernicious  anemia  presents  certain 
characteristic  blood  findings,  particularly  the  high  color-index,  the 
presence  of  many  large  erythrocytes  and  of  nucleated  red  cells,  espe- 
cially lymphocytosis;  and  clinical  symptoms,  though  secondary  in 
importance  from  the  standpoint  of  diagnosis,  are  yet  distinct  and 
definite.  The  progressive  weakness,  the  gastric  disturbances;  the 
dyspnea,  pallor,  the  cardiac  findings  and  the  edema  of  the  feet  are  the 
most  typical  and  constant  findings. 

2.  Though  pernicious  anemia  has  its  own  characteristic  diagnostic 
findings  these  may  be  simulated  closely  by  anemias  resulting  from 
various  diseases;  in  fact,  the  blood  picture  of  pernicious  anemia  may 
be  presented  exactly  as  the  result  of  some  definite  septic  toxic  or  malig- 
nant conditions.  The  diagnosis  should  rest  not  on  the  blood  findings 
alone  nor  in  the  blood  findings  and  symptomatology,  but  on  these 
two  features  in  the  absence  of  any  discoverable  cause  for  the  anemia. 

3.  The  disease  is  more  common  in  males  and  is  most  frequent  in  the 
fourth  and  fifth  decades  of  life. 

4.  The  cardiac  symptoms  and  physical  findings  (the  murmurs  and 
the  dilatation  of  the  heart)  are  so  constant  as  to  be  looked  upon  as 
among  the  most  common  symptoms  of  the  disease.  Anatomically, 
valvular  disease  is  not  a  part  of  pernicious  anemia;  the  cardiac  findings 
are  the  result  of  myocardial  weakness  and  relative  insufficiency.  Ascites 
and  anasarca  are  not  symptoms  of  pernicious  anemia  though  there  is 
a  possibility  that  they  may  result  from  cardiac  incompetency,  this 
event  is  so  unusual  that  their  presence  demands  explanation. 

5.  The  systolic  blood-pressure  is  almost  never  above  normal  but 
tends  to  be  below  the  lower  limit  of  normal;  the  diastolic  pressure  is 
disproportionately  low  and  the  pulse-pressure  is  high. 

6.  The  urine  is  usually  of  a  fairly  low  specific  gravity,  rather  increased 
in  quantity,  and  rarely  contains  albumin.     The  presence  of  albumin 
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is  not  to  be  accepted  as  a  usual  finding  in  pernicious  anemia;  its  presence 
with  casts  means  nephritis,  which  may  be  the  cause  of  the  anemia  rather 
than  the  effect. 

7.  Pernicious  anemia  is  characterized  by  an  irregular  temperature, 
which  is  not  often  above  101;  there  are  often  recessions  to  normal  of 
variable  duration. 

8.  Achylia  gastrica  is  so  much  the  rule  that  presence  of  free  HC1 
may  justifiably  raise  a  doubt  as  to  the  diagnosis. 

9.  The  Wassermann  reaction  occurs  infrequently  in  pernicious 
anemia.  In  46  cases  there  was  a  percentage  incidence  of  6.5;  the 
general  run  of  cases  in  a  large  charity  hospital  would  probably  show  a 
higher  percentage.  It  is  possible  that  certain  changes  in  the  blood 
incident  to  the  disease  interfere  with  the  reaction. 

1(1.  The  gradual  decrease  in  the  leukocyte  count,  especially  in  the 
relative  and  absolute  number  of  polymorphonuclears,  is  of  serious 
prognostic  import.  The  diagnoses  of  pernicious  anemia  should  be 
made  with  the  utmost  reserve  in  the  presence  of  a  leukocytosis. 

11.  The  negative  spinal  fluid  tests  in  the  presence  of  well-established 
cord  disease  point  to  a  toxic  degenerative  process  in  the  cord  rather 
than  an  inflammatory  process.  Disease  of  the  cord,  with  pernicious 
anemia,  usually  means  an  involvement  of  the  lateral  and  posterior 
columns,  a  combined  cord  lesion.  The  presence  of  evidences  of  cord 
disease  is  of  unfavorable  prognostic  import;  the  prognosis  in  these 
cases  is  grave,  out  of  proportion  to  the  blood  findings  as  compared  to 
the  cases  not  so  complicated.  These  patients  are  less  likely  to  live 
long  enough  to  develop  advanced  grades  of  anemia. 

Treatment  and  Prognosis  in  Pernicious  Anemia.  The  literature 
abounds  with  reference  to  blood  transfusion  and  splenectomy.  In  most 
instances  all  that  is  claimed  is  temporary  relief.  In  some  instances 
a  remission  seems  to  have  been  initiated  by  one  or  the  other  procedure. 
Percy225  states  that  the  results  from  both  have  been  rather  disappoint- 
ing in  his  experience.  Graham226  states  that  of  23  patients  treated  by 
transfusion  13  required  it  within  one  year  of  the  development  of  the 
disease.  It  is  definitely  stated  by  Graham  that  although  transfusion 
may  cause  a  remission  of  symptoms,  it  cannot  bring  about  a  cure  in 
a  case  of  pernicious  anemia  or  alter  in  any  material  way  the  nature 
of  the  disease.  The  use  of  whole  blood  is  preferable  and  a  large  amount 
is  unnecessary,  owing  to  the  risks  of  overtransfusion  and  to  the  fact 
that  the  benefit  conferred  by  transfusion  is  not  necessarily  in  proportion 
to  the  volume  of  blood  received.  A  repetition  of  transfusion  should 
be  considered  when  the  symptoms  relapse,  or  if  the  first  transfusion 
fails  to  produce  the  desired  effect.  Transfusion  is  not  to  be  regarded 
as  an  alternative  to  other  forms  of  treatment,  but  as  a  therapeutic 
agent  available  when  the  usual  measures  have  failed. 

Scheel  and  Bang227  record  the  results  following  transfusion   in   a 

225  Northwest  Medicine,  May,  1920. 

226  Edinburgh  Medical  Journal,  1920,  xxiv,  282. 

227  Norsk  Magazin  for  Laegevidenskaben,  1920,  lxxxi,  250;  abstracted,  Journal  of 
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man  of  thirty-three  years  with  a  third  relapse;  900  c.c.  of  citrated  blood 
was  administered.  In  two  weeks  the  erythrocytes  had  increased  from 
850,000  to  3,118,000;  the  hemoglobin  from  19  to  66  per  cent.;  the  bile 
pigment  in  the  blood  serum  had  dropped  from  45  to  7,  and  the  urobilin 
figure  from  875  (4500  the  second  day  after  the  infusion)  to  42.  The 
improvement  progressed  for  a  time  but  the  man  returned  about  four 
months  later  in  his  fourth  attack,  the  erythrocytes  having  been  dropped 
to  1,382,000  and  the  hemoglobin  to  28.  Splenectomy  caused  a  retro- 
gression of  the  symptoms  in  Charlton's228  patient.  In  Spendler's229 
patient  the  red  cell  count  rose  from  1,140,000  to  normal  and  remained 
so  after  splenectomy.  Giffin  and  Szlapka  report  further  observations 
on  the  value  of  this  procedure. 

The  treatment  problem  in  pernicious  anemia  is  a  good  deal  wider 
than  the  consideration  of  blood  transfusion  and  splenectomy.  The 
search  for  focal  infections  and  their  removal  are  of  prime  importance 
in  some  cases.  As  Rinker230  points  out,  after  the  removal  of  primary 
foci  of  infection  a  thorough  search  for  secondary  foci  should  be  made, 
and  they  should  be  removed.  In  some  instances  the  induction  of 
labor  or  spontaneous  labor  in  pregnancy  is  followed  by  the  subsidence 
of  the  manifestations  of  pernicious  anemia.  Signorelli231  reports  such 
a  case,  which  he  adds  to  56  other  cases  on  record. 

Zadek232  orders  rest  in  bed  until  remission  occurs,  which  usually 
requires  from  four  to  six  weeks.  The  patient  may  then  be  allowed  to 
sit  up  for  longer  periods  each  day.  The  diet  should  consist  mainly  of 
milk,  vegetables,  cereals  and  fruit;  twice  a  week,  boiled  meat  (no 
sausage  or  smoked  meat) ;  cheese  and  eggs  in  small  quantities ;  reduced 
liquid  intake  (no  soup).  As  medication  he  advises:  Three  times  daily 
by  mouth  20  drops  of  hydrochloric  acid;  after  an  early  supper,  20  gm. 
of  animal  charcoal  in  wafer  form;  every  second  day  subcutaneous 
injections  of  a  thoroughly  neutralized  1  to  100  solution  of  sodium 
arsenate,  beginning  with  one  scale  unit  of  the  Pravaz  syringe  and 
increasing  one  unit  at  a  time  up  to  1  c.c;  in  exceptionally  severe  cases 
up  to  2  c.c.  For  one  or  two  weeks  injections  of  the  same  quantity  are 
given;  then  they  are  decreased  down  to  0.1  c.c.  again.  Weekly  intra- 
venous injections  of  neoarsphenamine  in  increasing  doses:  0.15,  0.3 
up  to  0.45  gm.  for  from  four  to  six  weeks  are  given.  Daily,  alternating 
gastric  and  intestinal  lavage  is  done.  For  the  gastric  lavage,  which  is 
given  mornings  before  breakfast,  from  12  to  15  liters  of  lukewarm 
water  are  used,  to  which  3  gm.  of  sodium  salicylate  or  phenyl  salicylate 
have  been  added.  The  intestinal  lavage  is  usually  given  evenings  (in 
the  genucubital  position)  with  a  chamomile  decoction,  or,  if  there  is  a 
tendency  to  constipation,  a  soapsuds  enema  is  used.  The  lavages  are 
usually  kept  up  until  the  arsenic  treatment  is  discontinued,  but  often 

228  Therapeutische  Halbmonatschefte,  Berlin,  February  15,  1920,  xxxiv;  abstracted, 
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four  weeks,  and  occasionally  for  years.  Zadek  states  that  the  out- 
lined treatment  is  certain,  in  a  few  weeks,  to  bring  about  an  extended 
remission. 

Polycythemia  (Erythremia).  Polycythemia  is  divided  broadly  into 
two  groups:  (1)  Primary  or  essential  polycythemia,  of  unknown  cause, 
associated  with  enlargement  of  the  spleen  (Vaquez  1899,  Osier  190.3); 
and  (2)  secondary  or  symptomatic  polycythemia,  of  known  cause,  such 
as  the  deficient  oxygen  of  high  altitudes;  the  presence  of  congenital 
heart  disease,  etc.  Both  of  these  forms  are  to  be  separated  from  the 
instances  of  relative  red  cell  increases  due  to  concentration  of  the 
blood,  such  as  occur  after  marked  losses  of  fluids  in  copius  diarrheas, 
profuse  sweatings,  etc.  Lamson238  states  with  regard  to  this  group 
that  all  conditions  of  acute  polycythemia  in  which  there  has  not  been 
sufficient  time  for  red  cell  production  are  due  to  concentration  of  the 
blood  by  fluid  loss.  The  physiological  polycythemias  of  exercise, 
asphyxia,  increased  blood-pressure  and  emotional  disturbances,  could 
all  be  of  the  epinephrin  type,  namely,  temporary  loss  of  fluid  from  the 
circulation  through  the  liver  lymphatics,  although  it  is  not  yet  proved 
that  they  are.  Two  other  types  of  acute  polycythemia  occur,  namely, 
those  in  which  there  is  endothelial  poisoning  as  after  the  injection  of 
histamin,  when  fluid  is  lost  into  the  tissues  directly,  and  in  cases  of 
local  irritation  when  fluid  is  secreted,  as  in  the  diarrhea  of  cholera,  and 
gas  poisoning,  in  which  enormous  amounts  of  fluid  are  secreted  into  the 
bronchi. 

As  stated  above  the  cause  of  primary  polycythemia  (polycythemia 
rubra  vera)  is  not  known.  As  pointed  out  editorially,234  heretofore 
most  attempts  at  an  explanation  of  polycythemias  have  been  con- 
cerned with  the  hematopoietic  aspects.  Thus  polycythemia  has  been 
attributed  to  a  hyperplasia  and  hyperfunctioning  of  the  bone-marrow, 
and  in  fact  vivid  purple  marrow  has  been  described  as  an  anatomical 
finding  in  certain  characteristic  cases.  Another  explanation,  however, 
is  likewise  within  the  range  of  pathogenic  possibilities.  It  is  con- 
ceivable that  the  erythrocytes,  formed  without  undue  function  in  the 
bone-marrow,  are  somewhat  protected  from  the  ready  destruction  that 
is  the  usual  fate  of  circulating  red  blood  cells.  This  is  the  conclusion 
that  Herrnheiser235  has  adopted  from  the  study  of  a  new  patient  in 
von  Jaksch's  Clinic  at  Prague.  There  was  no  occasion  to  assume  the 
existence  of  a  stimulation  of  the  marrow,  whereas  an  examination  of 
the  erythrocytes  gave  some  reason  to  conclude  that  there  was  an 
increased  resistance  of  the  red  cells.  Hence  in  Herrnheiser's  case,  at 
least,  upset  in  the  balance  between  production  and  destruction  of  cells, 
was  believed  to  be  determined  by  an  unusual  conservation  factor  under 
conditions  of  normal  hematopoiesis. 

Weber236  discusses  certain  forms  of  secondary  polycythemia  which 
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may  be  mistaken  for  the  primary  form.  He  classifies  these  secondary 
forms  as  follows:  (1)  So-called  polycythemia  hypertonica  or  hyper- 
tonia polycythemia  (Geisbock,  etc.).  In  these  cases  there  is  no  obvious 
splenomegaly  and  the  brachial  systolic  blood-pressure  is  high  (usually 
180  mm.  Hg  or  higher),  whereas  in  true  cases  of  erythremia  the  blood- 
pressure  is  not  high  (usually  from  120  to  150  mm.  Hg.),  unless  chronic 
interstitial  nephritis  is  present  as  a  complication.  (2)  Splenomegalic 
polycythemia  rubra  connected  with  tuberculosis  of  the  spleen.  Tuber- 
culosis or  other  disease  of  the  splenic  pulp,  may  occasionally  in  some 
way  upset  the  normal  function  of  the  organ,  and  thus  (somewhat  as 
splenectomy  does)  produce  a  rise  in  the  erythrocyte  count,  quite  apart 
from  that  due  to  the  activating  effect  of  small  quantities  of  tuberculin 
in  the  circulating  blood  on  the  erythroblastic  elements  of  the  bone- 
marrow.  (3)  Secondary  polycythemia  rubra  (of  longer  or  shorter 
duration),  with  splenomegaly,  connected  with  a  condition  of  visceral 
blood  stasis  of  chronic  thrombotic  origin  in  the  splenic  and  portal  veins. 
(4)  Chronic  "cardio-pulmonary"  cyanosis  with  secondary  polycythemia 
rubra  ("cardiacos  negros"  of  Ayerza— "Ayerza's  disease"  or  Ayerza's 
syndrome).  Mostly  males  between  thirty  and  fifty  years  form  this 
clinical  group.  They  suffer  from  chronic  cyanosis  (varying  in  degree 
from  time  to  time),  with  marked  dilatation  of  the  blood  capillaries  and 
venules  (telangiectases)  of  the  face.  Signs  of  chronic  diffuse  bronchitis 
are  present,  with  pulmonary  emphysema,  dilatation  of  the  right  heart, 
and  passive  congestion  of  the  liver,  which  extends  below  the  ribs.  All 
these  signs  vary  in  degree  from  time  to  time  and  the  bronchitis  may 
temporarily  disappear.  The  spleen,  though  it  may  be  enlarged  in 
some  cases,  can  seldom  be  felt  below  the  costal  margin  by  ordinary 
palpation.  The  fingers  are  sometimes  clubbed.  The  brachial  systolic 
pressure  is  relatively  low  rather  than  high. 

Thaysen237  noted  marked  fluctuations  in  the  red  cell  count  in  his 
patient,  and  he  suggests  the  vasomotor  instability  is  the  cause,  the 
varying  contraction  of  the  capillaries  causing  fluctuations  in  the  cell 
count.  This  suggests  the  possibility  of  suprarenal  insufficiency  as  an 
element  in  the  clinical  picture.  There  is  one  case  on  record  of  associated 
Addison's  disease  and  polycythemia.  In  polycythemia  there  is  usually 
a  tendency  to  muscular  weakness  and  pigmentation.  Guggenheimer 
has  reported  two  cases  of  enuchoidism  plus  polycythemia.  Thaysen 
adds  that  the  reported  experiences  with  roentgen  treatment  have  been 
conflicting.  Vaquez  noted  general  improvement  but  no  action  on  the 
erythrocyte  count,  while  McCray  thinks  it  is  the  only  dependable 
treatment,  and  Englehardt  and  Brown  denounce  it  as  ineffectual. 
Rydgaard  has  published  a  favorable  report,  and  Thaysen's  own  patient 
seemed  to  improve  after  the  first  two  exposures,  but  later  no  effect  was 
apparent. 

Bottner238  recommends  x-ray  treatments  to  the  long  bones.  Expos- 
ures of  the  spleen  to  the  x-ray  is  almost  useless.     Raying  of  the  pelvic 
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hones  is  contra-indicated  on  account  of  possible  injury  to  the  genital 
glands.  Forschbach239  relates  an  instance  of  a  recovery  following  an 
exceptionally  long  .r-ray  treatment  of  the  long  bones.  The  findings 
in  May.  1012,  were:    cyanotic  appearance  of  the  face;  mild  peripheral 

arteriosclerosis;  enlargement  of  the  spleen  and  liver;  blood-pressure, 
165;  erythrocytes,  6,000,000.  The  diagnosis  was  the  hypertonic  form 
of  erythremia  rubra.  By  July,  1910,  his  condition  had  grown  much 
worse.  At  times,  on  account  of  dizziness,  the  patient  could  not  walk 
alone.  The  erythrocyte  count  now  varied  from  7,000,000  to  12,500,000; 
hemoglobin  was  from  100  to  150  per  cent.;  the  white  cell  count  was 
from  10,700  to  13,600;  the  urine  contained,  from  time  to  time,  albumin 
and  casts.  Venesection  brought  no  relief.  July  22, 1916,  deep  roentgen 
irradiation  of  the  long  bones  was  begun.  The  first  two  periods  of 
treatment  had  no  effect  whatever  on  the  blood  picture,  so  the  treatments 
were  discontinued,  although  the  patient  himself  protested  that  irradia- 
tion  had  brought  subjective  relief.  After  the  lapse  of  a  year  treat- 
ment was  renewed  in  September,  1917.  The  long  bones  were  treated 
in  the  same  manner  as  before,  but  with  longer  pauses.  Not  until  after 
the  eighth  period  of  treatment,  given  from  April  9  to  May  11,  1918, 
did  the  red  cell  count  begin  to  fall  rapidly.  By  September  13,  1918, 
it  had  fallen  to  3,300,000  and  the  hemoglobin  to  62  per  cent.  The 
treatments  were  discontinued  and  by  April  23,  1919,  the  red  cell  count 
was  4,796,000  and  the  hemoglobin  90  per  cent.  There  was  also  very 
great  improvement  in  the  subjective  symptoms.  For  duration  of  treat- 
ment Forschbach  thinks  that  his  case  surpasses  all  reported  thus  far. 
He  warns,  however,  that  prolonged  .r-ray  treatment  must  be  given 
with  watchfulness  as  to  the  effect  on  both  the  red  cell  and  the  leukocyte. 

The  Leukocytes.  Ruppanner240  comments  on  the  scanty  literature  on 
the  leukocyte  picture  at  high  altitudes  in  contrast  to  the  frequent 
mention  of  the  erythrocyte  and  hemoglobin  changes.  He  states  that 
persons  coming  to  the  mountains  generally  displayed  a  pronounced 
leukocytosis  at  first— an  acclimation  leukocytosis,  as  it  were— which 
yielded  in  about  six  weeks  to  the  mountain  leukocyte  picture,  which 
consists  of  a  normal  or  reduced  number  with  the  lymphocytes  relatively 
increased  and  the  polynuclear  neutrophiles  relatively  decreased. 

The  Leukocytic  Reaction  in  Acute  Infections  was  studied  in 
6  cases  by  Sprunt  and  Evans.241  In  these  6  patients  a  mononuclear 
leukocytosis  occurred.  The  symptoms  and  signs  in  all  were  so  nearly 
the  same  that  they  apparently  constitute  a  distinct  clinical  syndrome. 
Each  case  ran  a  febrile  course  with  moderately  severe  prostration. 
.In  4  there  were  evidences  of  a  tonsillitis  or  other  infection  of  the 
upper  respiratory  tract,  and  a  moderate  general  glandular  enlargement. 
Four  of  the  cases  had,  in  addition,  a  palpable  spleen.  The  total  leuko- 
cyte count  was  normal  at  first,  but  later  became  moderately  increased. 
The  differential  formula  showed  a  slight  increase  in  the  cells  of  the 
large  mononuclear-transitional  group  and  the  presence  of  many  patho- 
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logical  lymphoid  forms.  Later,  there  was  a  leukocytosis  which  was 
largely  due  to  an  increase  in  lymphoid  cells  among  which  were  many 
pathological  forms.     The  prognosis  in  these  cases  is  good. 

Audain242  discusses  the  significance  which  he  attaches  to  the  varying 
leukocyte  pictures  in  infections  in  different  localities.  When  the 
infection  invades  a  region  poor  in  lymphoid  elements  it  is  combated 
by  polynuclears  which  flock  from  far  and  near.  When  lymphoid  ele- 
ments abound  in  the  region  these  assume  the  local  defence  and  mono- 
nucleosis is  the  rule.  If  the  lymphoid  elements  are  not  adequate  to 
the  task  the  polynuclears  assume  it  until  the  local  mononucleosis  is 
ready  to  take  it  up.  Inflammatory  processes  in  lungs,  bladder  and 
other  regions  with  few  lymphoid  elements  are  accompanied  through- 
out with  polynucleosis,  while  those  in  the  intestines,  glands,  spleen 
etc.,  show  mononucleosis.  If  a  child  with  high  fever  and  nothing  to 
call  attention  to  any  special  organ  shows  first  slight  polynucleosis  and 
a  few  hours  later  persisting  mononucleosis  we  can  suspect  that  the 
infectious  process  is  in  the  bowel.  As  the  number  of  leukocytes  is  an 
index  of  the  resisting  powers  of  the  organism  it  throws  light  on  the 
prognosis  as  it  rises  or  fa)ls. 

Loeper243  is  of  the  opinion  that  the  mononuclear  leukocyte  has  a 
part  in  the  production  of  antibodies  and  that  increasing  numbers  pre- 
sage recovery  and  immunity.  He  has  demonstrated  that  in  normal 
rabbits,  for  example,  after  injection  of  epinephrin,  the  polynuclears 
show  a  slight  increase  while  the  mononuclears  decline.  In  a  previously 
vaccinated  rabbit,  however,  a  similar  injection  causes  the  polynuclears 
to  drop  while  the  mononuclears  run  up  to  over  15,000. 

The  occurrence  of  endothelial  leukocytes  in  the  urine  suggested  the 
diagnosis  of  typhoid  infection  in  the  case  reported  by  Pepper.244  It  is 
possible  that  this  finding,  as  Pepper  states,  may  be  of  value  in  the 
recognition  of  unsuspected  typhoid  infection. 

Barach245  studied  the  leukocytes  in  the  anaphylaxis  of  serum  sick- 
ness. The  blood  showed  at  the  time  of  the  anaphylactic  reaction  a 
primary  polynuclear  leukocytosis  followed  by  the  appearance  of  myelo- 
cytes after  the  organism  had  appropriated  the  available  leukocytes 
of  the  circulating  blood,  and  at  the  same  time  an  increased  number  of 
blood  platelets.  A  leukopenia  followed,  at  which  time  the  polymor- 
phonuclear counts  were  low  and  the  mononuclears  relatively  high.  The 
eosinophilia,  which  has  been  said  to  accompany  anaphylactic  reactions 
in  general,  was  absent  throughout.  Barach  concludes  that  eosinophilia 
is  not  the  criterion  of  an  anaphylactic  reaction. 

Acute  Myelogenous  Leukemia.  This  rapidly  fatal  type  of  leukemia  is 
uncommon.  Its  cause  is  unknown  and  itis  clinical  course  is  character- 
ized by  fever,  hemorrhages,  ulcerative  changes-  in  the  mucous  membrane 
and  moderate  enlargement  of  the  spleen.     Gorham,240  in  1917,  collected 
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7:!  cases,  of  which  IS  were  doubtful.  He  considered  as  basic  require- 
ments for  the  diagnosis:  (1)  An  aleukemic  or  subleukemic  stage;  (2) 
an  acute  downward  course  with  death  usually  ensuing  in  from  one  to 
four  months;  (3)  the  characteristic  blood  picture  of  myeloblasts  and 
myelocytes  with  the  transition  forms  between  the  two;  (4)  the  typical 
gross  and  histological  findings  of  the  liver,  spleen,  bone-marrow  and 
lymph  glands;  and  (5)  the  specific  proof  of  myeloid  elements  by  enzyme 
reactions. 

Maynard-17  has  recently  added  another  case  to  the  literature.  His 
patient,  a  white  woman  of  thirty-five  years,  had  on  March  30,  1920, 
several  teeth  extracted  because  of  apical  abscesses.  Two  weeks  later 
a  mouth  infection  with  Bacillus  fusiformis  and  spirilla  occurred  and 
persisted  for  three  weeks.  She  returned  to  her  work.  On  May  30 
she  developed  fever,  with  a  sense  of  constriction  of  the  throat,  general 
muscular  pains  and  "pleurisy"  pain  in  the  right  side  of  the  chest. 
These  were  followed  during  the  next  few  days  by  swelling  of  the  eyelids, 
with  ecchymosis,  hemorrhages  from  nose,  mouth  and  throat,  very 
profuse  metrorrhagia,  edema  of  lungs  and  death.  This  case  was  con- 
sidered and  treated  as  a  severe  and  obscure  infection  until  a  blood 
examination,  made  the  afternoon  before  the  end,  gave:  Erythrocytes, 
2,088,000;  hemoglobin,  48  per  cent.;  leukocytes,  7600;  mature  lympho- 
cytes, 18  per  cent.;  immature  lymphocytes,  6;  endotheliocytes,  4; 
polymorphonuclear  neutrophils,  25;  neutrophil  myelocytes,  5;  myelo- 
blasts and  premyelocytes,  42. 

The  predominant  cells  were  from  21  to  22  microns  in  diameter,  and 
characterized  by  oval  nuclei  with  delicate  chromatin  structure,  very 
irregular  cell  boundaries,  and  cytoplasm  either  non-granular  or  con- 
taining a  few  coarse  granules.  The  oxydase  reaction  to  identify  them 
as  of  myelogenous  origin  was  not  made,  but  the  presence  of  the  coarse 
granules  in  many  of  the  cells,  the  size  and  the  delicate  chromatin  struct- 
ure of  the  nuclei,  defined  them  as  distinctly  different  from  the  lympho- 
cytes found  in  the  same  smear.  A  postmortem  examination  was  not 
obtained. 

Munroe248  reports  the  case  of  a  young  girl,  aged  seventeen  years,  who 
died  of  acute  myelogenous  leukemia  simulating  meningitis.  In  this 
instance,  as  in  the  one  reported  above,  there  was  an  antecedent  history 
of  alveolar  abscess.  Five  days  before  admission  to  the  hospital  head- 
ache, vertigo  and  vomiting  occurred.  These  were  followed  by  delirium, 
stiff  neck  and  positive  Kernig  and  Babinski  signs.  Spinal  puncture 
revealed  a  blood-stained  fluid  under  pressure;  smears  of  cultures  were 
negative.  She  was  admitted  to  the  hospital  with  a  diagnosis  of  men- 
ingitis. The  patient  was  semiconscious,  the  temperature  was  105°, 
the  pulse  120  and  the  respirations  38.  There  was  stiff  neck,  mild  opis- 
thotonos and  slight  external  strabismus;  the  right  pupil  was  more 
widely  dilated  than  the  left,  and  both  pupils  reacted  to  light.  At  inter- 
vals there  was  a  twitching  of  the  right  side  of  the  face.  The  tonsils 
were  moderately  enlarged  and  red.    The  superficial  lymphatics,  cervi- 

247  Journal  of  the  American  Medical  Association,  1921,  lxxvi,  238. 
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cal  axillary,  epitrochlear  and  inguinal  were  all  slightly  enlarged.  The 
spleen  was  palpable  6  cm.  below  the  level  of  the  umbilicus  in  the  left 
nipple  line.  It  also  extended  4  cm.  to  the  right  of  the  midline  of  the 
abdomen.  Kernig's  sign  was  positive.  The  blood  count  revealed: 
3,080,000  red  blood  cells;  720,000  white  blood  cells;  hemoglobin,  40 
per  cent.  The  differential  count  on  admission  was:  Myelocytes,  66 
per  cent.;  myeloblasts,  6  per  cent.;  polymorphonuclear  neutrophils, 
16  per  cent.;  large  mononuclears,  10  per  cent.;  eosinophils,  2  per  cent., 
and  normoblasts,  6. 

A  revised  diagnosis  was  then  made  of  leukemia  with  hemorrhage 
into  the  central  nervous  system.  Death  occurred  on  the  fifth  day 
and  necropsy  revealed  marked  engorgement  of  the  vessels  of  the  men- 
inges and  an  acute  edema  of  the  brain  and  cord.  No  gross  point  of 
hemorrhage  was  found.  The  omentum,  mesentery  and  intestinal  serosa 
showed  many  minute  hemorrhages.  The  intestinal  mucosa  showed 
diffusely  scattered  minute  hemorrhages.  Engorgement  of  the  vessels 
and  mononuclear  infiltration  were  seen  in  the  liver,  spleen,  ovary,  pan- 
creas, heart,  kidney,  cerebellum,  spinal  cord,  coverings,  lung,  lymph 
glands  and  intestine.  The  capsule  of  the  liver  was  thickened,  and 
directly  beneath  it  and  almost  completely  separating  it  from  the  paren- 
chyma was  a  layer  of  mononuclear  cells  of  varying  thickness.  The 
liver  and  spleen  were  very  large.  The  spleen  weighed  over  13,000  gm. 
The  spleen  showed  a  number  of  sharply  outlined  yellowish,  lymphoid 
tumors  giving  the  appearance  of  anemic  infarcts.  There  was  general 
hyperplasia  of  lymphoid  tissue  with  notable  enlargement  of  the  mesen- 
teric lymph  glands  and  of  Peyer's  patches. 

The  occurrence  of  myelogenous  leukemia  in  association  with 
diabetes  mellitus  is  reported  by  Fitz.249  This  writer  states  that 
the  combination  is  rare,  only  two  other  cases  being  on  record.  In 
Rebitzer's  patient,  a  man  aged  fifty-six  years,  the  diabetes  had  been 
known  to  exist  for  six  years.  Four  months  prior  to  admission  to  the 
hospital  he  noticed  the  development  of  the  splenic  tumor.  In  Swartz's 
patient,  a  boy  of  thirteen  years,  it  seemed  probable  that  the  leukemia 
was  of  longer  duration  than  the  diabetes.  In  Fitz's  patient,  a  woman 
of  forty-two  years,  there  was  a  history  of  a  sharp  attack  of  tonsillitis 
in  November,  1919.  She  noticed  that  she  was  losing  weight  and  upon 
consulting  a  physician  was  told  that  she  had  glycosuria.  She  was 
placed  on  a  diet,  and  except  for  traces  of  sugar,  had  no  symptoms  until 
she  noticed  in  January,  1920,  a  mass  in  the  upper  abdomen.  In  March 
she  noticed  that  she  was  losing  weight  and  had  polyuria  and  polydipsia. 
About  this  time  a  blood  examination  showed  a  white  blood  cell  count 
of  147,000,  the  cells  of  which  were  mainly  of  the  myelocytic  type.  The 
red  cells  showed  a  well-marked  secondary  anemia.  The  urine  contained 
5  per  cent,  of  glucose.  The  diagnosis  of  myelogenous  leukemia  and 
diabetes  mellitus  seemed  clear.  It  was  decided  to  treat  the  diabetes 
by  diet  and  the  leukemia  by  roentgen  ray.  The  patient  was  discharged, 
greatly  relieved,  after  sixteen  days  in  the  hospital. 

249  Journal  of  the  American  Medical  Association,  1920,  lxxv,  1331. 
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The  treatment   of  myelogenous  leukemia   has  not  undergone  any 
recent  change.     The  .r-ray  has  been  found  to  be  most  efficacious  in 
reducing  the  number  of  leukocytes  and  the  size  of  the  spleen  <i]>]>hc(l 
over  the  spleen.     Radium  has  the  same  effect.     Benzol  internally  has 
been  found  to  have  the  same  reducing  power,  but  it  is  more  or  less 
dangerous  in  its  administration,  many  giving  favorable  reports,  others 
quite  the  reverse.     In  the  case  report  by  Sweet250  the  .r-ray  reduced 
the  number  of  leukocytes  as  follows:     September  25,  332,000;  Septem- 
ber 30,  1(14.000;  October  6,  58,000;  October  23,  17,000;  November  3, 
10,800  (myelocytes  5  per  cent.).     One  of  the  favorable  reports  on  the 
combined  use  of  benzol  and  the  .r-ray  is  that  by  Lafleur,251  who  reports 
a  case  in  which  the  combination  produced  a  marked  improvement  not 
only  in  the  blood  picture  but  on  the  patient's  general  health  without 
producing  any  of  the  untoward  effects  which  some  observers  have 
noted.     Ravenna252  calls  attention  to  the  caution  which  is  necessary  in 
the  use  of  benzol  and  also  to  the  fact  that  its  effect  is  purely  sympto- 
matic.    The  symptoms  invariably  return  sooner  or  later,  and  in  a 
graver  form,  against  which  we  are  disarmed.     In  the  favorable  cases, 
under  benzol  the  drop  in  the  number  of  leukocytes  is  proportionately 
greater,  in  the  immature  forms  more  uric  acid  is  eliminated  and  the 
leukopenia  continues  to  progress  after  suspension  of  the  drug.     In 
one  of  his  cases  the  leukocytes  numbered  234,000  in  an  obese  woman 
of  fifty-seven.     Under  80  drops  of  benzol  daily  the  number  dropped 
to  8800.     After  a  few  months  of  substitution  of  Fowler's  solution  for 
the  benzol  the  leukocytes  ran  up  to  43,000,  but  were  again  brought 
down  to  11,000  under  benzol.     Nine  months  later  they  again  ran  up 
but  subsided  again  under  two  months  of  80  drops  of  benzol  daily. 
A  year  later  the  number  was  11,000.     After  another  year  or  two  the 
leukocyte  count  wTas  found  to  be  265,000,  and  the  number  then  was 
not  modified  by  benzol,  but  was  brought  down  to  22,000  with  two 
months  of  roentgen  exposures,  3-H  units  at  a  sitting  and  the  general 
health  improved.     Necropsy  in  the  two  other  cases  failed  to  show  any 
injury  from  the  benzol  or  special  accumulation  of  leukocytes  in  any 
organ.     One  patient  was  a  man  of  thirty-five  years;  roentgen  treat- 
ment brought  the  leukocytes  down  from  400,000  to  almost  normal. 
After  a  few  months  the  symptoms  flared  up  again  and  vigorous  benzol 
treatment  induced  only  transient  improvement,  the  man  dying  the 
fifteenth  day  of  the  acute  exacerbation. 

The  term  leukanemia  was  introduced  in  1900  by  Leube,  who  char- 
acterized the  condition  as  partaking  both  of  the  nature  of  pernicious 
anemia  and  myelogenous  leukemia.  He  considered  the  condition  an 
independent  disease.  Drysdale  several  years  later  believed  it  to  be 
an  atypical  myelogenous  leukemia.  Symmers253  has  recently  reviewed 
some  of  these  earlier  opinions  and  states  that  discussion  centered 
largely  around  the  identity  of  the  large  mononuclear  non-granular  white 

250  Southwestern  Medicine,  1919,  iii,  19. 
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252  Riforma  Medica,  January  24,  1920;  abstracted,  Journal  of  the  American  Medical 
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cells  found  in  the  condition.  He  states  that  in  1913,  Treadgold,  on 
morphological  grounds  alone,  suggested  that  they  were  myeloblasts. 
In  the  following  year  Meyer  recorded  two  clinically  and  otherwise 
typical  cases  of  leukanemia  in  which  in  the  spleen  and  lymph  nodes  he 
observed  vast  numbers  of  large  mononuclear  non-granular  cells  which 
morphologically  resembled  myeloblasts,  and  which,  moreover,  gave  a 
positive  oxydase  reaction.  The  application  of  this  test  was  really 
the  first  scientific  step  taken  to  identify  the  cell— previously  its  status 
was  entirely  a  matter  of  opinion. 

The  case  reported  by  Symmers  is  that  of  a  woman  aged  thirty-two 
years  who  stated  that  five  weeks  previously  she  became  suddenly  ill 
with  the  symptoms  of  severe  occipital  headache  and  vomiting.  At 
about  the  same  time  she  noticed  that  she  was  growing  weak  and  pale. 
At  the  moment  of  admission  the  patient  was  extremely  pale.  The 
conjunctivae  showed  numbers  of  hemorrhagic  petechia?.  Ophthalmo- 
scopic examination  revealed  flame-like  hemorrhagic  extravasations  in 
both  retinae.  The  edge  of  the  liver  was  felt  about  4  cm.  above  the 
level  of  the  umbilicus  and  the  spleen  was  palpable  slightly  below  the 
costal  slope.  The  red  cells  numbered  630,000;  white  cells,  36,000; 
hemoglobin,  20  per  cent.;  color-index,  1.6.  The  stained  film  revealed 
anisocytosis,  polychromatophilia  and  poikilocytosis.  The  differential 
count  showed  megaloblasts,  15  per  cent.;  normoblasts,  2  per  cent.; 
polymorphonuclear  neutrophils,  10  per  cent.;  lymphocytes,  15  per 
cent.;  eosinophilic  myelocytes,  1  per  cent.;  neutrophilic  myelocytes, 
1  per  cent.,  and  51  per  cent,  of  large  mononuclear  cells  with  a  round  or 
indented  nucleus  staining  rather  deeply  and  occupying  almost  the 
whole  of  the  cell  body,  and  a  slightly  basophilic  cytoplasm  with  few  or 
no  granules,  the  great  majority  of  the  cells  being  entirely  free  from 
granules.  Nine  days  after  admission  she  died  and  at  necropsy  the 
real  findings  were  those  common  to  myelogenous  leukemia.  The  tissues 
were  infiltrated  with  large  mononuclear  cells  yielding  the  positive 
oxydase  reaction  which  identified  them  as  myeloblasts. 

In  commenting  upon  this  case,  Symmers  states  that  if  the  myelo- 
blast is  capable  of  differentiation  into  nucleated  red  cells,  on  the  one 
hand,  and  into  granular  leukocytes,  on  the  other,  eosinophilic  and 
neutrophilic  meylocytes,  polymorphonuclear  neutrophils  and  eosino- 
phils, then  histologically,  pernicious  anemia,  myelogenous  leukemia 
and  leukanemia  are  closely  related  conditions,  and  represent  different 
quantitative  responses  on  the  part  of  the  bone-marrow  to  regenerative 
stimuli  acting  on  the  same  metrocyte,  namely,  the  myeloblast.  In 
other  words,  pernicious  anemia  and  myelogenous  leukemia  are  ordinar- 
ily regarded  as  antipodal,  and  they  in  reality  represent  different  responses 
to  the  same  sort  of  stimulus  acting  on  the  same  mother  cell  in  the 
bone-marrow  with  different  degrees  of  intensity.  For  example,  in 
pernicious  anemia  and  in  chronic  myelogenous  leukemia  the  provoca- 
tive agent  acts  with  a  measure  of  deliberation  which  permits  differ- 
entiation of  the  metrocyte  into  erythroblast  and  myeloblast,  respectively, 
while  in  leukanemia  the  hematogenic  marrow  is  so  completely  and  so 
suddenly  thrown  into  confusion  that  regeneration  proceeds  without  any 
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attempt  at  orderly  discrimination  in  favor  of  any  particular  variety 
of  cell.  In  pernicious  anemia,  also,  myelocytes  are  occasionally  to 
be  detected  in  the  peripheral  blood,  but  arc  completely  overshadowed 
in  numbers  by  the  nucleated  red  cells,  although  in  the  bone-marrow 
the  presence  of  increased  proportions  of  myeloblasts  and  myelocytes 
is  common.  Conversely,  in  chronic  myelogenous  leukemia  the  occur- 
rence of  nucleated  red  cells,  in  the  peripheral  blood  may  constitute  a 
striking  feature,  Gulland  and  Goodall  having  recorded  52,000  per  c.mm.  in 
one  of  their  cases.  In  other  words  the  same  hematological  composites 
are  sometimes  to  be  found  in  the  blood  and  bone-marrow  in  pernicious 
anemia  and  chronic  myelogenous  leukemia  are  as  constantly  present 
in  the  same  localities  in  leukanemia,  but  with  the  important  difference 
that  in  the  latter  condition  numerical  distinctions  are  less  sharply 
pronounced,  although  the  primary  reaction  of  the  bone-marrow  is 
qualitatively  the  same. 

Symmers's  final  conclusion  is  that  leukanemia  is  probably  not  an 
independent  disease  but  one  of  a  group  of  rapidly  progressive  derange- 
ments of  the  blood-forming  tissues  due  to  infection. 

The  Blood  Platelets.  The  difficulty  in  the  past  in  attaching  any 
definite  clinical  significance  to  the  variation  in  the  number  of  platelets 
in  the  blood  has  been  the  result  of  the  lack  of  an  accurate  counting 
method.  Their  normal  occurrence  was  stated  as  from  200,000  to  800,000 
per  c.mm.  of  blood.  In  addition,  their  rapid  disintegration  made  their 
numerical  estimation  difficult.  Recently,  Thomsen254  has  advocated  a 
new  method  which  has  been  modified  by  Gram255  as  follows :_ 

A  3  per  cent,  solution  of  sodium  citrate  is  poured  in  a  Sahli  glass  to 
the  mark  10,  and  then  with  a  not  too  narrow,  curved  needle  venous 
blood  is  run  down  into  the  citrate  solution  to  the  100  mark.  After 
shaking  and  setting  aside  for  an  hour  a  small  quantity  of  the  titrated 
plasma  is  drawn  off  with  an  ordinary  leukocyte  pipette  and  diluted  in 
the  proportion  of  1  to  20  with  physiological  sodium  chloride  solution 
and  a  few  drops  of  liquor  formaldehydi  per  100  c.c.  Counting  the 
platelets  in  five  large  squares  in  the  Thoma-Zeiss  counting  chamber, 
after  waiting  half  an  hour,  gives  the  number  of  thousands  of  platelets 
per  cubic  millimeter  of  the  titrated  plasma.  The  number  of  platelets 
in  the  blood  can  be  computed  from  this  figure  by  multiplying  with  one 
of  the  constants  in  a  short  table  which  he  gives.  The  constants  range 
from  0.59  with  110  hemoglobin  percentage,  to  0.63  with  100;  0.68  with 
90;  0.73  with  80;  0.78  with  70;  0.82  with  60;  0.87  with  50;  0.92  with  40; 
0.97  with  30;  and  1.01  with  20  to  1.04  with  15  per  cent,  hemoglobin. 

According  to  this  method  the  normal  count  is  given  as  from  200,000 
to  500,000.  The  count  is  diminished  in  conditions  associated  with 
delayed  clotting  of  the  blood.  This,  of  course,  has  been  known  for 
some  time.  Gram256  shows  that  a  platelet  count  of  less  than  100,000  is 
associated  with  a  tendency  to  bleed.  Gram  emphasizes  the  value  of 
platelet  counts  as  a  preoperative  precaution.     He  also  discusses  the 

254  Acta  Medica  Scandinavica,  1920,  liii,  507. 
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diagnostic  and  prognostic  significance  of  the  platelet  count.  The 
platelets  are  diminished  in  number  in  pernicious  anemia,  in  most 
cases  of  lymphatic  leukemia  and  in  some  cases  of  myeloid  leukemia. 
Normal  values  are  found  in  hemophilia  and  augmented  values  are 
found  in  many  cases  of  simple  anemia  and  some  of  myeloid  leukemia. 
Lemchen257  found  a  great  diminution  of  the  blood  platelets  with  an 
increase  in  the  coagulation  of  the  blood  in  influenza.  Kinsella  and 
Brown258  found  a  reduction  in  the  platelets  with  a  delay  in  the  clotting 
time  in  influenza.  The  following  table  shows  the  comparison  of  leuko- 
cyte count,  platelet  count,  clotting  time  and  fragility  of  red  blood 
corpuscles,  in  influenza  patients: 


Fragility  test. 

Complete 

No 

Clotting 

Hospital 

Leukocyte 

Platelet 

hemolysis, 

hemolysis. 

time, 

number. 

count. 

count. 

%  NaCl. 

%NaCl. 

minutes. 

10953 

14,000 

70,000 

0.300 

0.550 

7A 

'  2 

11133 

0.250 

0.500 

7 

11149 

3,000 

38,000 

0.250 

0.500 

6 

11174 

9,500 

45,000 

0.250 

0.475 

7 

11250 

11,000 

66,000 

0.300 

0.425 

11 

11278 

8,000 

85,000 

0.200 

0.350 

5 

11405 

9,000 

78,000 

0.300 

0.425 

12 

11406 

6,000 

114,000 

0.250 

0.425 

6 

11420 

7,000 

89,000 

0.325 

0.425 

11 

11424 

2,000 

28,000 

0.250 

0.550 

4 

11428 

3,000 

47,000 

0.300 

0.475 

7 

11458 

6,000 

64,000 

0.250 

0.425 

10 

11469 

10,000 

67,000 

0.250 

0.400 

10 

11487 

3,200 

76,000 

0.250 

0.475 

6 

11367 

4,200 

34,000 

0.300 

0.475 

4 

11538 

20,000 

220,000 

0.300 

0.425 

5 

11546 

4,500 

20,000 

0.300 

0.425 

9 

11153 

40,000 

60,000 

11566 

2,000 

52,000 

0.350 

0.475 

8 

11595 

15,000 

133,000 

0.300 

0.425 

12 

11596 

18,000 

66,000 

0.300 

0.425 

14 

D. 

18,000 

285,000 

0.250 

0.450 

7 

Normals 

H. 

0.250 

0.475 

B. 

8,000 

258,000 

0.250 

0.450 

41 

*2 

G. 

0.250 

0.475 

K. 

8,000 

235,000 

4| 

A. 

12,000 

224,000 

5 

Miss  A. 

0.300 

0.425 

The  platelet  count  showed  a  reduction  in  a  majority  of  the  cases. 
As  in  the  case  of  clotting  time,  the  reduction  of  platelets  was  inde- 
pendent of  the  stage  of  the  disease  or  of  the  presence  of  secondary  infec- 
tions. The  reduction  of  platelets  and  the  delay  in  clotting  time  occurred 
hand  in  hand.  Both  were  apparently  independent  of  the  number  of 
leukocytes  present,  as  shown  in  the  Table. 
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OPHTHALMOGY. 

By  JOSEPH  W.  CHARLES,  M.D. 

Multiple  Vaccination  of  the  Eyelids.  Bedell1  describes  the  case  of  a 
woman,  aged  thirty-one  years,  who  had  been  successfully  vaccinated 
both  in  her  eighth  and  ninth  years.  On  September  8th,  she  rubbed  her 
eye  after  dressing  the  vaccinated  arm  of  her  son. 
*  When  seen  by  Bedell,  September  16th,  the  middle  two-thirds  of  the 
lower  lid  were  rough  and  occupied  by  an  ulcer,  with  loss  of  cilia.  The 
upper  lid  was  reddened.  Pre-auricular  and  post-auricular  glands  were 
swollen.  Two  days  later  a  6-mm.  vesicle  appeared  near  the  nasal 
end  of  the  eyebrow,  while  the  upper  lid  now  showed  a  7-mm.  vesicle. 
On  September  26th,  two  incisions  were  made  above  and  below  the  external 
canthus  in  order  to  relieve  tension. 

The  eye  then  improved  rapidly,  leaving  a  symblepharon  of  the 
entire  lower  lid  which  steadily  lessened,  but  which  was  finally  relieved 
by  operation. 

Swimming  Bath  Conjunctivitis.  While  we  know  that  most  of  the 
organisms  capable  of  causing  dangerous  conjunctivitis,  e.  g.,  gono- 
coccus,  are  not  viable  for  any  length  of  time  in  the  air  or  in  cold  water, 
from  time  to  time  ophthalmologists  notice  a  series  of  cases  of  lid  inflam- 
mation occurring  in  swimmers  in  baths,  which  are  strongly  suspicious 
of  contagion. 

Comberg2  reported  a  number  of  cases  which  he  had  examined  coming 
from  the  same  bath,  the  newest  and  best  appointed  in  Berlin.  Incu- 
bation was  about  ten  days.  The  conjunctiva  became  edematous, 
sometimes  there  was  swelling  of  the  lids  and  of  the  preauricular  glands. 
In  severe  cases  the  lids  were  hot,  red  and  tense,  with  slightly  purulent 
secretion.     Ptosis  was  generally  present. 

Treatment  consisted  in  protargol  daily  with  application  of  copper 
alum  pencil  three  times  a  week.  Recovery  varied  from  two  or  three 
weeks  to  months.  There  were  no  scars  left,  no  thickening  of  the  tarsus 
nor  pannus.  Therefore,  trachoma  was  not  to  be  considered.  No 
specific  organisms  were  discovered,  although  inclusion  bodies  occurred 
in  the  cells  of  the  conjunctiva. 

Examination  of  the  male  bath  revealed  that  the  water  contained 
eight  times  as  many  organisms  as  the  female,  perhaps  due  to  the  greater 
frequency  in  use,  and  all  the  patients  were  males. 

The  attendants  had  normal  eyes.  The  cubicles  were  clean  and 
washed  daily  with  bichloride  solution  and  the  bathers  brought  their 

1  American  Journal  of  Ophthalmology,  February,  1920,  p.  103, 

2  £tschr.  f.  Augenh.,  1920,  xliv,  Heft '  1-11. 
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own  towels  and  bathing  suits.    Comberg  suggested  chlorinization  of 

the  water  and  exclusion  of  infected  persons. 

Neuro  Allergic  Conjunctivitis.  Schnaudigel8  believes  that  he  has  had 
striking  results  with  tuberculin  in  the  treatment  of  certain  dry  or 
chronic  catarrhs  with  marked  photophobia,  and  inability  to  do  near 
work,  which  had  seemed  incurable  by  all  other  treatment.  ("Copiopia 
Hysterica"  of  Foerster.) 

lie  therefore  considers  that  the  sensory  nerves  of  the  eyes  are  rend- 
ered allergic  and  hypersensitive  by  toxins. 

He  begins  with  0.000001  dosage,  increasing  every  four  or  five  days 
until  0.00001  is  reached.  About  ten  injections  have  sufficed  in  30 
cures  out  of  40  patients  treated  in  the  last  ten  years. 

Early  Surgical  Treatment  of  Burns  of  the  Conjunctiva.  Denig4 
advocates  immediate  grafting  of  mucous  membrane  from  the  lip  after 
removing  all  burned  conjunctiva,  if  necessary  even  all  around  the 
cornea.  Lime  burns  constituted  the  majority  of  his  cases.  Denig 
claims  for  his  method  much  greater  safety  for  the  cornea  and  avoidance 
of  lid  adhesions,  which  would  otherwise  certainly  occur. 

Mention  was  made  of  the  dangers  of  explosions  of  chlorinated 
lime  in  the  Journal  of  the  American  Medical  Association,  December 
6,  1919  (Progressive  Medicine,  1920,  p.  359). 

Congenital  Atresia  of  the  Lacrimal  Duct.     Xagel5  gives  the  history  of 

2  cases,  the  one  ten  days  old  referred  for  purulent  discharge  from  the 
eye.  While  there  was  no  swelling  over  the  tear  sac,  pressure  produced 
a  little  mucopurulent  fluid  from  the  lower  punctum.  Pressure  on 
the  sac,  with  massage  once  daily,  resulted  in  permanent  relief.  The 
second  patient,  four  months  old,  had  "always  a  tear  in  his  left  eye 
since  one  week  old."  Eye  drops  only  had  been  used.  There  was 
moderate  conjunctivitis,  with  no  swelling  of  the  tear  sac.  Pressure 
brought  a  liberal  amount  of  purulent  discharge  from  the  puncta.  Pres- 
sure and  massage,  with  zinc  drops  almost  daily  for  a  month,  produced 
no  appreciable  result,  so  that,  under  general  anesthesia,  after  failure 
to  probe  through  the  upper  canaliculus,  the  lower  was  slit  and  a  No. 

3  probe  was  easily  passed  through  the  duct.  Pressure  on  the  following 
day  produced  a  little  pus,  after  which  the  eye  remained  normal.  Nagel 
very  properly  believes  in  first  using  pressure  and  massage  and  probing 
as  a  last  resort.  The  gentle  probing  of  a  baby's  lacrimal  duct,  even 
without  a  general  anesthetic,  is  not  a  difficult  procedure  if  the  head  is 
well  controlled  between  the  knees,  and  often  saves  weeks  of  treatment. 

The  Radical  Cure  of  Gonorrheal  Iritis.  Because  gonorrheal  iritis  is  a 
late  sequel  and  not  seen  first  by  a  specialist  in  venereal  disease,  it  too 
frequently  recurs,  and  Browning6  believes  that  few  cases  should  occur 
in  the  first  place.  He  maintains  that  treatment  of  the  gonorrhea  in  its 
early  stage  by  vaccines  should  be  carried  out  not  in  order  to  shorten 
the  acute  stage  of  the  disease,  but  to  avoid  complications  and  sequelae ; 

3  Klin.  Monatsbl.  f.  Augenh.,  January,  1920,  lxiv,  70. 

4  American  Journal  of  Ophthalmology,  April,  1920,  p.  256. 
8  Ibid.,  June,  1920,  No.  6,  iii,  406. 

6  British  Journal  of  Ophthalmology,  March,  1920,  p.  102. 
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and  also  that  the  case  should  not  be  discharged  until  recovery  is  assured 
by  repeated  expression  by  massage  of  the  prostate  and  vesicles  and 
their  contents  microscopically  examined  by  a  specialist. 

In  addition  to  local  treatment  of  the  iritis,  immediate  treatment  by 
vaccines,  with  massage  of  the  prostate  and  vesicles,  should  be  instituted. 
He  has  also  used  initial  doses  of  vacines  of  from  5  to  500  millions  with 
success. 

Experimental  Iritis  and  Its  Treatment  with  Foreign  Protein.  Veach7 
has  supplemented  the  clinical  reports  of  various  authors,  in  the  treat- 
ment of  ocular  diseases  with  foreign  protein,  by  a  series  of  experiments 
on  rabbits  performed  in  the  laboratories  of  the  University  of  Minnesota. 
0.05  to  0.1  c.c.  of  suspension  of  bacteria  in  salt  solution  was  injected 
into  the  anterior  surface  of  the  base  of  the  iris  and  the  eye  then  washed 
with  boric  acid  solution.  The  milder  infections  were  used  for  controls 
and  the  more  severe  for  the  treatment. 

Series  I.  In  four  rabbits  with  iritis  from  Staphylococcus  aureus, 
the  two  animals  treated  with  boiled  milk  recovered  in  one-third  and 
one-half  the  time  of  the  two  which  were  untreated. 

Series  II.  Two  rabbits  injected  with  Streptococcus  aureus  died  of 
meningitis,  although  the  eye  of  the  control  showed  severe  iritis  and 
panophthalmitis,  while  the  one  treated  with  1  c.c.  boiled  milk  showed 
some  improvement  before  death. 

Series  III.  Streptococcus  hemolyticus  produced  in  both  cases  a 
moderately  severe  iritis,  which  cleared  up  in  the  treated  case  in  seven 
days;  in  the  control  in  sixteen  days. 

Series  IV.  Streptococcus  hemolyticus  produced  a  severe  iritis  in 
both  rabbits.  The  control  improved  on  the  seventh  day  but  died  of 
meningitis  on  the  twelfth  day.  The  eye  of  the  treated  rabbit  cleared 
up  on  the  fourteenth  day. 

Series  V.  Streptococcus  hemolyticus.  The  more  severe  iritis  of 
the  treated  animal  cleared  up  two  days  sooner  than  that  of  the  untreated. 

Series  VI.  Streptococcus  viridans.  The  more  severe  infection  of 
the  treated  animal  cleared  up  four  days  sooner  than  that  of  the  control. 

The  author  therefore  believes  that  there  was  a  definite  response  to 
the  treatment  in  spite  of  some  few  doubtful  results. 

Uveitis  Dependent  upon  Focal  Infection  in  the  Appendix.  In  1907 
Sidney  Stephenson8  asserted  that  probably  every  case  of  uveitis  is  of 
septic  or  toxic  origin,  and  de  Schweinitz,  in  1913,  before  the  Interna- 
tional Congress  of  Medicine,  expressed  the  same  opinion. 

Uveitis  from  focal  infections,  sinuses,  teeth,  tonsils,  etc.,  have  received 
merited  attention.  Gonorrheal  iridocyclitis  is  recognized  and  a  few 
cases  of  uveitis  have  been  attributed  to  infections  in  the  prostate. 

McGuire9  reviewed  2  cases  which  had  been  reported  of  uveitis  due 
to  chronic  appendicitis,  and  reported  1  such  case. 

The  patient,  a  girl  of  sixteen  years,  had  marked  ciliary  congestion, 
iritis,  deposits  on  Descement's  membrane,  a  densely  infiltrated  vitreous, 

7  American  Journal  of  Ophthalmology,  February,  1920,  p.  93. 

8  Ophthalmoscope,  1907,  p.  572. 

9  Trans,  of  Am.  Ophth,  Soc,  1920.     Arch,  of  Ophth.,  September,  1920,  xhx,  No.  5. 
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high  tension  and   vision  reduced  to  light  perception.    Wassermann, 

tuberculin  tests,  .r-rays  of  sinuses  and  teeth,  tonsils  and  thyroids, 
urine  ami  stools  were  negative.  After  two  months  of  ineffectual  treat- 
ment the  patient  for  the  first  time  stated  that  on  the  night  her  vision 
became  impaired  she  had  a  sharp  pain  in  the  right  iliac  region,  and 
since  that  time  several  attacks  of  pain  in  the  right  side  of  the  abdomen. 

An  operation  was  then  performed  and  the  appendix  found  filled  with 
pus.  Six  weeks  after  the  operation  vision  was  normal  and  there  had 
been  no  recurrence  eighteen  months  later. 

Familial  Cataract  and  Glycosuria.  F.  de  Lapersonne  and  E.  Velter10 
report  3  cases,  a  father  and  his  two  children,  a  girl  of  eight  and  a  boy 
(.f  five  years,  in  all  of  whom  practically  identical  lens  changes  were 
found  coexistent  with  manifest  glycosuria,  variable  in  intensity,  but 
constant.  In  the  case  of  the  father,  who  has  bilateral  zonular  cataract, 
there  is  a  history  of  very  poor  vision  from  earliest  infancy;  the  vision 
remaining  without  appreciable  modification  until  recently,  when  the 
left  eye  was  injured  by  a  blow  from  a  board.  The  mother  and  one 
sister  of  this  patient  were  said  to  have  had  a  congenital  ocular  affection, 
with  very  poor  vision;  also  a  third  child  of  the  patient,  which  died  at 
the  age  of  sixteen  months,  had  from  its  birth  a  congenital  eye  trouble 
similar  to  that  in  the  two  living  children.  These  children  both  have 
anterior  polar  cataract,  bilateral,  with  opaque  radiating  lines. 

The  authors  state  that  these  cases,  from  the  point  of  view  of  lens 
changes,  correspond  to  well-known  facts,  but  the  presence  of  glycosuria 
in  all  three  cases,  and  which  does  not  appear  to  affect  the  general  health, 
makes  these  cases  of  interest. 

It  would  be  difficult  to  admit  a  direct  connection  between  the  cata- 
ract and  the  glycosuria,  but  it  is  more  likely  that  the  two  concomitant 
manifestations  result  from  the  same  dystrophic  state  or  from  the  same 
disturbance  of  general  nutrition,  of  which  a  cause  was  not  discovered. 

The  patients  showed  no  evidence  of  rachitis  or  of  hereditary  syphilic 
stigmata.  Wassermann  was  negative.  The  thyroid  gland  did  not 
appear  in  anyway  abnormal  and  radiographs  of  the  hypophyseal  regions 
were  of  normal  aspect. 

Transmission  of  Eye  Defects  Induced  in  Rabbits  by  Means  of  Lens- 
sensitized  Fowl  Serum.  Hereditary  defects  can  only  be  acquired  through 
damage  to  germ  cells,  which  can  be  accomplished  through  improper 
composition  of  the  blood  and  tissue  fluids.  Guyer  and  Smith11  injected 
pregnant  rabbits  with  serum  of  an  animal  sensitized  to  rabbit-lens  and 
produced  antenatal  lens  defects  in  the  offspring.  "Opaque  (and  some- 
times liquid)  lenses  and  eyes  otherwise  defective  were  found." 

The  lens-sensitized  serum  was  specific  because  the  eye  defects  were 
never  found  in  the  offspring  of  parents  injected  with  serum  sensitized 
with  other  rabbit  tissues.  The  defect  once  secured  may  be  transmitted 
to  successive  generations  by  breeding;  in  fact,  it  had  already  passed  to 
the  sixth  generation  through  the  male  line,  and  becomes  an  example  of 
true  inheritance. 

10  Arch.  d'Ophtal.,  March,  1920. 

11  Proceedings  of  National  Academy  of  Science,  March,  1920;  Edit.,  Journal  of  the 
American  Medical  Association,  June  26,  1920,  74,  No.  26,  p.  1783. 
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Prolonged  Monocular  Occlusion  in  Revealing  Errors  of  the  Muscle  Balance. 
Marlow12  maintains  that  many  sufferers  from  eye-strain  fail  to  receive 
benefit  from  a  correction  of  their  manifest  refractive  and  muscle  errors 
because  of  the  "  inefficient  manner  in  which  the  tests  for  muscle  imbal- 
ance are  made,  in  respect  merely  of  the  length  of  time  for  which  the 
binocular  function  is  annulled."  Believing  that  the  screen  test,  with 
its  related  subjective  parallax  test,  is  the  most  valuable,  he  assumes 
that  the  more  thoroughly  it  is  applied  the  more  accurately  the  result 
will  present  the  truth.  After  the  usual  tests  and  after  full  correction 
of  refractive  error  has  been  given,  one  lens  is  replaced  by  a  ground 
glass.  The  patient  puts  these  glasses  on  in  the  morning  before  opening 
the  eyes,  with  instructions  not  to  look  over  or  under  them,  and  not  to 
remove  them  until  the  eyes  are  closed  at  night,  unless  at  least  one  eye 
is  closed.  This  continues  for  seven  days  when  the  muscle  test  is  then 
made.  A  full  correction  is  placed  in  a  trial  frame  with  a  maddox 
rod  in  front  of  one  eye.  This  is  substituted  for  the  glasses  while  the 
patient  closes  his  eyes.  Marlow  uses  the  Maddox  rod  for  the  vertical, 
and  the  vertical  diplopia  test  for  the  lateral  deviations,  using  the  screen 
and  parallax  tests  for  confirmation. 

This  test  is  only  suitable  for  intelligent  patients  who  have  suffered 
much  and,  on  account  of  past  failures,  are  willing  to  submit  to  incon- 
venience.    In  these  cases,  Marlow  rarely  has  been  disappointed. 

The  Relation  of  the  Sighting  Eye  to  the  Measurement  of  Heterophoria. 
Dolman13  believes  that  in  investigation  of  heterophoria  the  eye  which 
habitually  fixes  an  object  (the  "dominant"  eye)  should  be  allowed 
to  fix  the  light  while  the  Maddox  rod  should  be  placed  in  front  of  the 
other  eye.  This  method  discovers  the  greatest  error  in  the  muscle 
balance.  No  prism  or  screen  is  placed  in  front  of  the  fixing  eye.  The 
Maddox  rod  before  the  other  eye  is  covered  by  a  screen,  which  is 
removed  for  an  instant  and  replaced.  If  the  line  does  not  pass  through 
the  light,  the  rotary  prism  in  front  of  the  Maddox  rod  is  turned  during 
brief  exposures  of  the  line  until  it  passes  through  the  light  every  time. 
The  deviation  is  then  read  on  the  rotary  prism. 

In  100  cases  tested,  61  used  the  right  eye  for  sighting,  30  the  left 
eye  and  9  used  either  eye  without  preference. 

Diseases  of  the  Optic  Nerve  in  the  Government  Ophthalmic  Hospital 
at  Madras.  In  65,000  outpatients  attending  the  Madras  Ophthalmic 
Hospital,  Kirkpatrick14  found  227  cases  of  diseases  of  the  optic  nerve, 
which  represent  nearly  half  of  all  fundus  cases  examined.  Of  these,  there 
were  60  cases  of  acute  neuritis,  61  cases  of  optic  atrophy  secondary  to 
neuritis,  20  cases  of  primary  atrophy,  and  80  cases  of  atrophy  secondary 
to  retrobulbar  neuritis.  Of  the  total  227  cases,  consanguinity  was 
present  in  163,  the  amount  of  inbreeding  in  the  South  of  India  being 
extraordinary. 

Pyorrhea  was  present  in  nearly  41  per  cent.,  while  diseases  of  the 
choroid  and  retina  showed  a  rate  of  54  per  cent. 

12  British  Journal  of  Ophthalmology,  April,  1920,  p.  145. 

13  American  Journal  of  Ophthalmology,  April,  1920,  p.  258. 

14  British  Journal  of  Ophthalmology,  June,  1920,  vi,  No.  6,  p.  271. 
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There  were  13  cases  which  had  malaria  and  13  cases  which  had 
dysentery  within  twelve  months  of  the  onset  of  optic  nerve  disease. 
Three  cases  were  attributed  to  quinine  poisoning;  158  cases  had  venereal 
disease;  (i(i  eases  had  mononuclears  over  8  per  cent;  94  cases  had 
eosinophilia  over  10  per  cent.;  33  had  arteriosclerosis;  0"  had  high  blood- 
pressure;  74  showed  indican;  4  albuminuria;  9  glycosuria;  5  sugar  and 
indican;  <>2  had  headache  and  33  had  headache  and  vomiting. 

Further  Observation  on  the  Results  of  Pressure-relieving  Operations  in 
Cases  of  Choked  Disk.  Hippel16  thinks  that  the  results,  reported  in  the 
present  paper  of  operation  (decompression)  in  35  cases  of  choked  disk 
described  in  a  previous  article  (1913),  confirm  his  views  expressed  in 
the  earlier  paper  as  to  the  efficaciousness  of  this  procedure  in  cases  of 
choked  disk. 

The  long  duration  of  life  of  a  number  of  cases  demonstrates  anew 
that  not  rarely  a  benign  process  may  proceed  to  choked  disk:  that  con- 
sequently the  operation  may  not  only  preserve  sight,  but  also  shorten 
the  time  of  healing. 

Further  cases  have  shown,  the  author  thinks,  that  in  complete  blind- 
ness trephining  should  be  performed  only  in  the  rare  cases  of  acute 
blindness  from  choked  disk  and  then  only  when  repeated  lumbar 
punctures  have  failed  to  help  the  vision. 

About  65  additional  cases  of  choked  disk  operated  by  decompression, 
some  of  which  were  under  the  service  of  A.  v.  Hippel  are  reported  in 
this  present  article.  He  summarizes  that  where  the  causative  condi- 
tion was  curable,  which  as  a  rule  could  not  be  told  beforehand,  these 
cases  could  become  completely  and  permanently  wTell  through  operation 
whereas  without  the  operation  they  would  die  or  at  least  become  blind. 

Loss  of  Retinal  Pigment  (Aphykia  Retinae).  Smith  and  Shastid16 
report  the  case  of  an  only  child,  eight  years  old,  of  good  parentage, 
who  had  measles  at  four  years,  had  had  colds  and  earache  in  winter  with 
several  attacks  of  tonsillitis,  but  no  eye-trouble  until  an  attack  of 
scarlet  fever  two  months  before.  Since  recovery,  complains  of  eyes 
hurting  and  running  water,  with  inability  to  see  the  blackboard. 
Glasses  had  not  helped  her.  Examination  showed  blepharitis  mar- 
ginalis  with  conjunctival  irritation,  pupils  2  to  3  mm.  reacting  promptly 
to  light  and  accommodation,  slowly  to  convergence.  Anterior  seg- 
ments normal.  Both  retinas  were  abnormally  transparent,  including 
the  pigment  layer.  Even  the  smaller  branches  of  the  choroidal  vessels 
were  visible. 
R.E.-V  =  20/50  with  plus  5.     Sph.  plus  3.5  cl.  ax.  90°. 

L.E.-V  -  20/30  with  plus  5.     Sph.  plus  3.0  cl.  ax.  90°. 
In  one  year  the  vision  had  improved  to  20/30  R.  and  L.     The  near 
use  of  eyes  was  fairly  comfortable. 

The  authors  believe  that  the  wearing  of  glasses  has  stimulated  the 
formation  of  visual  purple.     Be  that  as  it  may,  the  improvement  of 

15  Arch.  f.  Ophtal.,  1920,  p.  362. 

16  American  Journal  of  Ophthalmology,  February,  1920,  p.  109. 
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vision  after  correction  of  such  a  high  degree  of  refractive  error  in  so 
young  a  patient  is  not  an  uncommon  occurrence. 

Occlusion  of  the  Central  Artery  of  the  Retina,  Relieved  by  Corneal 
Paracentesis.  Callan's  patient17  suddenly  discovered  loss  of  vision  in 
the  right  eye  half  an  hour  after  arising  in  the  morning.  He  was  exam- 
ined three  hours  afterward  by  Callan,  who  found  the  pupil  sluggish 
and  larger  than  the  other,  and  occlusion  of  the  arteria  centralis  retime, 
with  hazy  disk,  reduced  arteries,  edema  and  a  cherry-red  fovea. 

Paracentesis  was  immediately  performed  and  a  dressing  applied. 

On  the  following  day  vision  was  6/5  and  fundus  and  field  of  vision 
normal. 

The  patient's  history  suggested  an  embolus  rather  than  a  spasm. 

In  1899,  Casey  Wood  found  that  sometimes  an  embolus  could  be 
dislodged  by  deep  digital  massage. 

Wiirdemann18  referred  to  15  cases  reported  before  1906,  and  reported 
another  case  in  a  man  of  seventy  years  who  consulted  him  on  the 
same  day  of  an  attack  of  sudden  blindness.  He  was  being  treated  for 
arteriosclerosis,  enlargement  of  the  heart  and  renal  disease.  Left  eye 
was  normal.  The  movement  of  large  objects  only  could  be  seen  to  the 
right  of  the  right  eye,  the  pupil  of  which  did  not  contract  to  light  but 
reacted  to  accommodation.  The  disk  was  blanched,  with  arteries  and 
veins  nearly  empty.  The  typical  cherry-red  spot  in  the  macula  could 
not  be  seen  because  edema  of  the  retina  had  not  vet  appeared.  B.  P. 
210  S.,  110  D. 

Immediate  digital  massage  with  suction  massage  by  a  pneumatic 
pump  for  a  half  hour,  under  frequent  observation  with  the  ophthalmo- 
scope, was  followed  by  reddening  of  the  disk,  filling  of  the  vessels  and 
increase  of  vision  to  perception  of  objects  in  the  whole  field.  On  the 
following  day  the  field  was  normal  with  the  exception  of  an  absolute 
central  scotoma  of  nearly  20  degrees.  In  fourteen  days  the  scotoma 
had  shrunk  to  10  degrees  with  restoration  of  colors  and  vision  6/60. 

Thrombosis  of  Retinal  Veins  Following  Influenza.  Jackson19  reported  2 
cases  of  thrombosis  of  retinal  veins  following  influenza.  The  first,  a 
woman,  fifty-nine  years  old,  had  pain  in  the  right  eye  with  visual 
disturbance  followed  by  blindness.  When  seen  a  month  later  Y  = 
0.006  eccentric;  there  were  extensive  hemorrhages  in  the  fundus  and 
some  retinal  evidence  of  angiosclerosis. 

After  six  months  vision  was  normal  with  many  white  spots  scattered 
over  the  region  of  the  hemorrhages. 

The  second  case,  a  woman,  thirty-two  years  old,  noticed  impaired 
vision  after  an  attack  of  influenza.     Six  weeks  later  A'  0.3. 

In  fifteen  months  V  1,  fundus  normal.  The  appearance  of  the 
vessels  suggested  angiosclerosis  at  the  time  of  the  attack.  Later  they 
became  normal. 

Retinal  Tuberculosis.  In  "Tuberculosis  as  a  Focal  Disease"  Jack- 
son20 states  that  the  retinal  tubercle  is  generally   connected   with   a 

17  American  Journal  of  Ophthalmology,  January,  1920,  p.  48. 

18  Ibid.,  July,  1920,  hi,  No.  7,  p.  513. 

19  Translation  of  American  Ophthalmology  Society,  1920. 

20  Journal  of  the  American  Medical  Association,  February  14,  1920,  p.  433. 
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small  bloodvessel,  more  usually  a  vein,  varying  from  0.01  to  0.1  mm. 
in  diameter,  which  appears  normal  in  the  beginning  except  that  it  is 
covered  by  a  yellowish  or  grayish-white,  rounded  cloud,  with  an  indefi- 
nite margin  which  reaches  its  full  size  in  a  few  days.  The  vessel  on 
each  side  appears  normal.  The  perivascular  sheath  of  the  arteries 
may  appear  as  white  lines  parallel  to  the  blood  column.  Limited 
portions  of  the  veins  are  likely  to  become  dilated  to  even  three  or 
four  times  the  normal  diameter,  as  if  the  vessel  wall  at  that  part  had 
been  weakened  by  some  noxious  influence  and  later  all  sizes  of  newly 
formed  vessels  appear  on  the  surface  and  periphery  attended  with 
added  exudates.  The  reddish-gray  area  then  shrinks  gradually,  becom- 
ing lighter,  less  vascular  and  more  transparent  until  the  lesion  fades 
away,  leaving  the  vessels,  choroid  and  retina  normal  in  appearance; 
or  more  frequently  the  gray  mass  becomes  white,  extending  in  certain 
directions,  developing  the  condition  known  as  retinitis  proliferans, 
which  is  permanent  and  usually  follows  hemorrhage. 

The  hemorrhages  first  occur  several  days  after  the  first  retinal  lesion, 
and  also  occur  as  long  as  the  disease  remains  active.  "The  tendency 
to  the  formation  of  white,  fibrous  tissue  is  closely  connected  with  the 
occurrence  of  relatively  large  hemorrhages." 

Recurrent  Retinal  Hemorrhages.  Recurrent  retinal  hemorrhage  of 
adolescence  has  been  considered  by  a  number  of  writers  as  very  sug- 
gestive of  tuberculosis  of  the  retinal  vessels. 

Zentmayer21  recapitulates  the  symptom-complex  built  up  by  Bales 
in  his  description  of  this  grave  condition.  "All  the  patients  were 
males  ranging  in  age  from  fourteen  to  twenty  years.  They  were 
dyspeptic,  low-spirited,  wanting  in  energy  and  complained  of  frontal 
headache,  epistaxis  and  constipation.  The  pulse-rate  was  habitually 
under  60,  although  in  the  interval  of  ocular  and  nasal  hemorrhage  it 
might  rise  to  72.  The  number  and  proportion  of  blood  cells  were 
normal.  The  exciting  causes  of  the  intra-ocular  bleeding  were  recum- 
bent posture,  stooping,  coughing  and  laughing.  In  three  of  the  cases 
the  fathers  had  epistaxis.  In  all  this  group  the  left  eye  was  primarily 
and  chiefly  affected.  When  first  seen  the  vitreous  was  opaque  from 
hemorrhage  and  the  fundus  was  either  invisible  or  visible  throughout 
a  small  portion  of  the  upper  part  of  the  periphery,  and  here  extraya- 
sated  blood  was  found  in  the  retina.  There  was  often  a  rapid  diminution 
of  the  opacity  of  the  vitreous  followed  by  a  fresh  hemorrhage  and 
sudden  recurrence  of  the  opacity,  after  a  few  weeks  or  months.  Many 
such  recurrences  took  place.  In  each  case  vision  seemed  to  suffer 
only  in  proportion  to  the  opacity  of  the  vitreous.  Between  the  attacks 
it  sometimes  recovered  its  normal  acuity,  although  vitreous  shreds 
were  discoverable.  The  vessels  in  each  eye  were  large  and  tortuous, 
especially  the  veins,  which  were  also  remarkably  dark  colored.  The 
hemorrhages  were  confined  almost  entirely  to  the  extreme  periphery 
of  the  retina.  The  extravasations  were  almost  always  large  and  round, 
and  bleeding  could  often  be  seen  to  proceed  from  venous  radicles.     In 

21  American  Journal  of  Ophthalmology,  September,  1920,  p.  652. 
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one  case  glaucoma  supervened.  He  also  notes  the  tendency  to  the 
formation  of  vascular  membranes  in  the  vitreous."  Zentmayer  reported 
4  cases,  in  all  of  which  the  Wassermann  was  negative.  In  2  the 
tuberculin  was  positive,  in  1  negative,  and  in  1  not  recorded. 
Blood-pressure  was  normal  in  all.  The  coagulation  time  of  the  blood 
was  normal  in  2,  and  slow  in  2.  The  blood  count  showed  no 
marked  alteration.     Hemoglobin  was  below  normal  in  all. 

While  not  denying  the  tubercular  theory  of  its  etiology,  Zentmayer 
believes  that  he  has  found  thyroid  of  real  use  in  the  treatment  and 
that  some  causal  factors  in  the  etiology  may  be  found  in  the  endocrine 
organs  and  especially  the  adrenals. 

Syphilitic  Neuroretinitis.  According  to  Wiirdemann22  an  optic  neuritis 
is  always  due  to  toxins  in  the  nerve  itself  and  is  always  accompanied 
by  implication  of  the  retina  around  the  nerve,  which  may  become  a 
diffuse  retinitis  in  severe  cases.  Syphilitic  retinitis  is  always  accom- 
panied by  more  or  less  papillitis.  On  the  other  hand,  choked  disk  is  a 
papilledema  restricted  to  the  nerve  and  existing  behind  the  eyes.  It 
is  not  an  inflammation  per  se,  but,  in  the  later  stages,  inflammatory 
changes  may  appear  with  extension  into  the  retina  so  that  a  true  papil- 
litis or  neuroretinitis  may  be  superposed. 

Neuroretinitis  is  characterized  by  amblyopia,  while  in  papilledema 
good  vision  is  frequently  present  in  the  early  stages  until  inflammation 
and  exudation  occur. 

Choked  disk  is  the  expression  of  edema  of  the  dural  sheath  of  the 
nerve  arising  from  intracranial  pressure. 

In  460  syphilitics  examined  at  Camp  Lewis,  Wiirdemann  found  14 
cases  of  optic  neuritis  of  which  only  4  cases  had  noticed  diminution  of 
vision.  Energetic  syphilitic  treatment  must  be  given  and,  with  the 
more  severe  cases,  in  addition,  free  diaphoresis  and  purging  by  alkalines. 

WTurdemann  has  seen  no  untoward  results  from  therapeutic  doses  of 
arsenic  in  six  months  at  a  Base  Hospital  or  in  years  of  private  practice. 
On  the  contrary,  syphilitic  retinitis  and  optic  neuritis  have  disappeared 
under  treatment,  combined  with  mercury,  leaving  little  trace  of  inflam- 
matory products  or  degenerations. 

Optic  Nerve  Disturbances  in  Diseases  of  the  Posterior  Nasal  Sinuses. 
Bordley'23  differs  from  those  authors  who  consider  enlargement  of  the 
blind  spot  a  constant  symptom  of  disease  of  the  sphenoid  and  posterior 
ethmoidal  cells.  He  measured  the  visual  field  in  102  such  patients 
and  found  the  blind  spot  of  Mariott  enlarged  in  only  31  per  cent.  How- 
ever, 11  had  central  scotomas  (involvement  of  macular  fibers),  and  4 
of  these  were  so  extensive  as  to  cover  the  blind  spot.  Acute  sinusitis 
was  more  frequently  the  cause  of  enlargement  of  the  blind  spot  than 
the  chronic  or  subacute  types.  This  symptom  was  also  found  in  acute 
nasal  infections  without  a  manifest  involvement  of  either  the  ethmoidal 
or  sphenoidal  cells. 

Central  scotoma  is  caused  by  injury  of  the  papillo-macular  bundle 
which  is  the  most  vulnerable  part  of  the  nerve.     "In  the  optic  canal 

22  American  Journal  of  Ophthalmology,  January,  1920,  p.  1. 

23  Ophthalmology  Section,  American  Medical  Association,  1920,  p.  22. 
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it  lies  in  close  proximity  to  the  vein  of  Vossius,  which  receives  branches 
from  the  periosteum  of  the  orbit  and  sinuses;  it  is  that  portion  of  the 
nerve  with  the  greatest  capillary  circulation;  the  optic  canal  is  of  rigid 
bony  struct nrc,  which  allows  little  expansion  of  the  soft  structures." 
A  central  scotoma  may  result  from  a.  toxemia  caused  by  venous  stasis 
in  the  optic  canal  or  from  compression  of  the  nerve  within  the  canal 
(perineuritis)  or  from  disease  extension  through  the  soft  tissues  of  the 
sinuses,  orbit  and  optic  canal. 

Eight  of  Bordley's  11  cases  (of  central  scotoma)  disappeared  from 
twenty-four  hours  to  twenty-six  days  after  operation. 

The  most  prompt  responses  were  in  the  acute  and  violent  cases. 

The  division  of  the  recovery  into  a  primary  stage  of  prompt  return 
of  function  and  a  final  slow  stage  of  complete  return  to  normal  leads  him 
to  accept  a  dual  cause,  viz.,  mechanical  pressure  and  toxemia. 

27  per  cent,  of  the  102  cases  showed  peripheral  contraction  of  visual 
fields,  to  which  he  ascribed  no  special  importance  because  this  symptom 
is  common  to  acute  diseases.  Four  patients  had  choked  disks,  the 
others  "varied  from  mild  venous  enlargement  to  the  typical  picture 
seen  in  toxic  amblyopia." 

When  all  other  probable  causes  have  been  eliminated  and  "when 
you  are  face  to  face  with  a  serious  optic  nerve  disturbance,  the  part 
of  conservation  and  good  judgment  requires  an  operative  exploration 
of  the  ethmoidal  and  sphenoidal  cells." 

White24  tabulated  his  results  from  treatment  and  operation  of  25 
cases  and  concluded  that  unless  a  patient  shows  improvement  under 
treatment  before  the  end  of  a  week,  there  is  danger  of  loss  of  vision 
unless  pressure  on  the  nerve  can  be  relieved.  Little  can  be  expected 
in  cases  of  more  than  two  months'  duration.  Early  operative  inter- 
ence  is  imperative  in  cases  of  total  loss  of  vision. 

Sympathetic  Ophthalmia.  In  the  1919  edition  of  his  text-book  of 
ophthalmology,  Roemer25  accepts  Fuchs's  pathological  findings  in 
sympathetic  ophthalmia,  but  completely  agrees  with  most  observers 
that  Elschnig's  anaphylactic  theory  will  not  hold  water. 

Anaphylactic  phenomena  are  in  no  way  concerned  with  the  origina- 
tion of  inflammation  except  as  representing  the  expression  of  the  pro- 
tective capacity  of  our  organism  against  protein  products,  and  espe- 
cially it  is  true  that  resorption  of  one's  own  injured  uveal  tissue  cannot 
lead  to  oversusceptibility  of  one's  organism  because  there  is  no  such 
thing  as  auto-anaphylaxis. 

A  foreign  proteid  is  absolutely  necessary  to  the  production  of  hyper- 
sensitization. 

The  Role  of  Focal  Infections  in  Sympathetic  Ophthalmia.  Cooke26  lays 
stress  on  the  close  resemblance  of  certain  cases  of  serous  iridocyclitis 
from  focal  infections  to  that  of  one  eye  following  a  perforating  injury 
of  the  other  eye,  and  suggests  the  following  sequence  in  sympathetic 
ophthalmia : 

24  Journal  of  the  American  Medical  Association,  May  29,  1920,  p.  1510. 

25  Ibid.,  June  19,  1920,  74,  No.  25,  p.  1736. 

26  American  Journal  of  Ophthalmology,  January,  1920,  p.  33. 
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1.  A  focal  infection. 

2.  A  trauma  with  implantation  in  the  uvea  of  bacteria  similar  to  the 
focal  infection  or  becoming  similar  by  transmutation  (Rosenow,  et  ah). 

3.  A  time  interval  for  sensitization  of  the  uvea  by  (a)  local  specific 
defense  by  a  zymogen  with  specific  ferment  and  a  splitting  of  the 
bacterial  protein  in  the  exciting  eye,  and  (b)  predilection  for  the  uveal 
tracts. 

4.  Escape  into  the  circulation  of  bacteria  from  the  first  eye  or  the 
focal  infection. 

5.  After  sensitization  a  supply  of  the  same  sort  of  bacterial  protein, 
which  has  sensitized  the  second  eye,  causing  anaphylaxis. 

6.  The  antigen  could  come  from  the  focal  infection  or  from  the 
exciting  eye,  which  would  explain  why  removal  of  the  latter  alone 
has  so  often  failed  to  save  the  sympathizing  eye. 

Cooke's  final  conclusion  is  that  all  patients  with  sympathetic 
ophthalmia  should  be  thoroughly  examined  for  focal  infections. 

The  Great  Prevalence  of  Conjunctivitis  Among  Actors  in  the  Moving- 
picture  Industry.  Dr.  Chappe27  calls  attention  to  the  great  prevalence 
of  conjunctivitis  among  actors  in  the  moving-picture  industry. 

Although  the  seances  for  the  picture  are,  as  a  rule,  of  only  a  few 
minutes'  duration,  the  rehearsals  require  frequently  several  hours  of 
continuous  exposure  to  numerous  arc-lights,  which  are  so  arranged 
in  the  studios  that  the  actors  are  compelled  to  fix  them  continuously. 
The  result,  in  practically  all,  is  a  conjunctivitis  resembling  electric 
ophthalmia,  and  is  produced  by  the  strong  actinic  rays.  The  early 
symptom  is  a  slight  discomfort  or  a  pricking  sensation,  which,  after 
three  or  four  hours,  increases  to  burning,  foreign  body  sensation, 
severe  pain,  tearing,  and  intense  photophobia.  The  pupil  is  con- 
tracted and  there  is  a  more  or  less  pronounced  edema  of  the  lids.  This 
condition  persists  for  one  or  two  days,  then  gradually  subsides  and 
disappears  in  three  or  four  days. 

Cinematograph  Irritation  of  the  Eyes.  Wilson28  has  concluded  from  his 
own  experience  and  observations  in  a  large  hospital  where  moving 
pictures  were  shown  from  three  to  six  times  a  week  to  soldiers,  nursing 
staff,  and  medical  officers  that  most  of  these  suffered  no  inconvenience, 
some  suffered  slightly  and  a  few  suffered  severely,  in  the  latter  class  the 
eyes  becoming  hot,  congested  and  painful,  and  having  to  be  closed  or 
turned  away  from  the  screen. 

"There  are  seven  points  that  may  be  considered:  (1)  The  vertical 
angle  of  view;  (2)  dark  adaption;  (3)  unsteadiness  of  the  images  of 
the  picture;  (4)  complexity  of  the  images;  (5)  peculiarity  of  the  fundus 
illumination;  (6)  the  absence  of  natural  colors;  (7)  individed  suscepti- 
bility." 

1.  The  joint  committee  of  the  Illuminating  Engineering  Society 
concluded:29  "That  the  ocular  discomfort  arising  is  due  mainly  to  the 
fact  that  the  eyes  of  the  spectators  are  directed  upward  at  an  abnormal 

27  Annales  d'Oculist,  July,  1920. 

28  British  Journal  of  Ophthalmology,  November,  1920,  iv,  No.  11,  p.  511. 

29  Ibid.,  October,  1920,  p.  482. 
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angle"  and  therefore  the  spectators  should  sit  at  a  reasonable  distance 
from  the  screen.  Wilson  found  that  distance  and  angle  of  elevation 
had  nothing  to  Ao  with  his  own  discomfort. 

'2.  The  occupation  of  the  coal  miner  necessitates  extreme  dark  adap- 
tation and  this  is  associated  with  eye  trouble. 

3.  Instability,  per  se,  does  not  produce  the  discomfort  because 
Wilson  states  that  reading  in  a  railway  train  for  hours  produces  little 
or  no  discomfort,  but  we  might  add  providing  that  the  extrinsic  ocular 
muscles  are  sufficiently  normal  to  accompany  the  changing  positions  of 
the  book  without  fatigue. 

4.  The  eyes  cannot  focus  blurred,  confused,  complex  or  rapidly 
moving  objects,  which  fret  them  and  probably  fatigue.  "  Sharp  retinal 
images  are  important  for  the  comfort  and  efficiency  of  the  neurooptical 
apparatus,  and  their  prolonged  absence  is  the  cause  of  nystagmus.  The 
nystagmus  of  the  miner  is  usually  associated  with  photophobia." 

5.  "The  peculiarity  of  the  fundus  illumination  is  that  the  center 
is  occupied  with  a  relatively  bright  image,  w7hile  the  periphery  is  in 
darkness.  If  the  light  on  the  screen  is  very  bright,  or  bright  in  patches, 
or  flashes,  the  peculiarity  is  exaggerated,  and  the  discomfort  is 
increased." 

6.  "The  absence  of  natural  colors  renders  the  identification  of  objects 
more  difficult  and  increases  the  necessity  of  fixation  and  attention." 

Illumination  of  Mines,  with  Special  Reference  to  Miner's  Nystagmus. 
In  a  symposium  of  the  Illuminating  Engineering  Society,  Llewellyn30 
introduced  the  subject. 

The  tallowT  candle  gives  the  highest  candle  power  at  the  coal  face; 
careful  spreading  of  the  wick  may  yield  two-candle  power. 

The  presence  of  fire  damp  necessitates  the  use  of  the  oil  safety  lamp, 
which  in  the  safety  lamp  pit  must  be  at  least  two  feet  awyay  from  the 
swing  of  the  pick.  At  the  coal  face  it  rarely  gives  one-half  candle 
power.  The  coal  and  coal  dust  absorb  from  86  to  87  per  cent,  of  all 
incident  light.  The  light  diminishes  rapidly  when  oxygen  percentage 
falls  or  moisture  is  present.  A  tested  oil  safety  lamp  lost  60  per  cent, 
of  its  candle  power  in  a  poorly  ventilated  pit.  Up  to  1914,  the  average 
illumination  at  the  coal  face  in  a  safety  lamp  pit  was  found  to  be  0.018 
foot-candle;  in  candle  pits,  0.09  foot-candle. 

One  of  the  first  symptoms  of  miners'  nystagmus  is  loss  of  sight, 
especially  marked  at  night  or  in  feeble  light.  Vision  is  often  only  6/36 
in  the  acute  stage.  In  1121  cases  only  103  could  read  6/6.  An  increase 
in  visual  acuity  is  a  favorable  prognostic  sign.  There  may  also  be  a 
temporary  contraction  of  fields  for  color,  and  intolerance  of  bright  light 
is  often  marked.  "Failure  of  dark  adaptation  may  quite  well  be  the 
ultimate  cause  of  miners'  nystagmus." 

The  most  plausible  explanation  of  the  oscillation  of  the  eyes  is  based 
upon  the  fact  that  while  for  accurate  fixation  in  good  light  the  object  is 
brought  to  a  focus  on  the  fovea,  the  perifoveal  region  is  the  more  sen- 
sitive for  dull  illumination.     The  object  may  be  focussed  on  any  one 

30  British  Journal  of  Ophthalmology,  April,  1920,  p.  155. 
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point  or  one  point  after  another  in  a  circle,  say  10  degrees  from  the 
fovea.  A  tendency  to  a  wheel-like  motion  would  then  be  set  up  in 
the  eye,  which  is  in  fact  the  typical  form  of  oscillation  in  miners'  eyes. 

The  tilting  of  the  head  backward  results  from  the  attempt  to  attain 
the  position  of  maximum  stability,  i.  e.,  convergence  and  depression 
in  looking  forward. 

Llewellyn  believes  that  nystagmus  is  more  prevalent  in  winter  and 
among  men  working  by  day  because  the  absence  of  sunlight  interferes 
with  the  normal  formation  of  pigment  in  the  retinal  cells,  and  also 
that  nystagmus  is  commoner  in  blondes  than  in  brunettes. 

Any  direct  rays  of  light  falling  on  the  eye  in  the  low  illumination  of 
a  coal  mine  causes  inconvenience  and  in  nystagmus  even  pain.  The 
writer,  therefore,  suggests  the  use  of  a  large  reflector  with  a  matt  sur- 
face in  order  to  give  a  diffuse  light  and  to  avoid  glare. 

In  support  of  his  view  that  low  illumination  is  the  dominating  factor 
in  miners'  nystagmus  the  writer  gives  the  table  of  Stassen : 


Luminosity  in 
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Heffner  units. 
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No.  of  cases  to 
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End  of 
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workers  on  day 

Mode  of  lighting. 

shift. 

shift. 

10,000. 

1000. 

shift. 

Oil  safety  lamps    . 

0.50 

0.28 

35 

57 

31.0 

Benzine  lamps 

1.01 

O.SO 

12 

44 

21.0 

Candles  and  naked  lamps 

0.7 

0.7 

0 

13 

28.0 

Electric  lamps 

1 . 75-2 

1    i-1    2 

8 

12 

15.4 
0.0 

Acetylene  lamps    . 

8-15 

8-15 

0 

0 

Radium  in  Tumors  of  the  Hypophysis.  Quick31  reports  3  cases  of  tumor 
of  the  hypophysis  in  which  radium  was  used.  In  reviewing  the  litera- 
ture, he  concludes  that  three  factors  stand  out  in  favor  of  .r-rayor 
radium  treatment  over  operations  alone:  "(1)  There  is  no  operative 
mortality;  (2)  pressure  symptoms— visual  changes,  headache,  vertigo, 
nausea  and  vomiting— respond  much  more  promptly  and  with  greater 
uniformity  to  radium  than  to  surgery  and  this  is  accomplished  without 
pain  or  inconvenience  to  the  patient  in  any  way;  (3)  radiation  offers  a 
hope  in  every  case  of  pituitary  tumor  except  possibly  the  simple  cysts, 
whereas  surgery  is  confined  to  a  small  group  of  hyperplasias  and  benign 
tumors." 

In  comparing  the  advantage  of  radium  over  the  .r-ray,  Quick  states 
that  nicety  of,  as  well  as  intimacy  of,  application  is  in  favor  of  radium 
and  also  that  the  pituitary  is  enclosed  in  a  bony  box  and  from  some 
portals  of  entry  interposed  crests  of  bone  add  to  the  filtration  and 
scattering  of  the  .r-rays,  and  that  the  use  of  the  latter  over  such  a  wide 
area  may  permanently  damage  the  retina.  Radium,  on  the  other 
hand,  can  be  applied  under  proper  filtration  by  the  intranasal  route 
directly  to  the  hypophysis. 

31  Archives  of  Ophthalmology,  May,  1920,  xlix,  No.  3,  p.  250. 
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Non-Surgical  Treatment  of  Pituitary  Disorders.  In  underactivity  of  the 
anterior  lobe  with  low  temperatures,  deficient  genital  development, 
and  Froelich's  dystrophy  with  physical  and  mental  characteristics, 
Timme82  feeds  \  grain  of  the  whole  gland  once  or  twice  a  week  or  even 
1  to  2  grains  three  times  daily,  depending  upon  the  reaction  of  the 
patient  to  the  dose.  He  also  gives,  in  addition,  feeding  of  the  anterior 
lobe,  or  hypodermic  injections  of  anterior  lobe  extract,  especially  in 
Froelich's  syndrome,  or  in  low  bodily  temperatures.  Thyroid  gland 
in  doses  of  jU  to  f^  every  day,  or  every  other  day,  frequently  enhances 
the  effect  of  the  pituitary  therapy. 

If  the  cause  of  overactivity  cannot  be  found  and  eliminated,  sedatives, 
such  as  luminal,  \  grain  should  be  given  once  or  twice  a  day  for  a  few 
days  at  a  time  and,  as  alternates,  pilocarpine  ^  grain,  or  acetanilid  2 
grains  several  times  daily.  If  secondary  pituitary  activity  is  produced 
by  disturbances  in  the  genital  sphere,  luetin  or  ovarian  extract  will  be 
beneficial.  If  the  overactivity  follows  thyroidectomy,  small  doses  of 
thyroid  will  relieve. 

Too  early  thymic  involution,  with  pituitary  overactivity,  should  be 
treated  by  thymus  gland  1-  to  5-grain  doses  several  times  daily.  An 
inefficient  chromaffin  system  with  pituitary  overactivity  may  be  offset 
by  feeding  whole  gland  suprarenal  extract. 

Some  Recent  Observations  in  Asthenopic  Eyes.  In  spite  of  constant 
alertness  on  the  part  of  ophthalmologists,  new  pathological  entities 
appear  from  time  to  time. 

Several  years  ago,  in  the  case  of  a  large,  stocky,  fat  man  of  thirty- 
five  referred  to  him  for  severe  obstinate  headaches,  Risley33  found,  in 
addition  to  a  high  grade  hyperopia  and  low  astigmatism  (the  correction 
of  which  gave  relief),  granular  changes  at  the  fovea,  a  fluffy  eye-ground, 
all  details  being  veiled  by  retino-choroidal  infiltrate,  and  the  veins 
large,  dark  and  tortuous.  Media  were  clear.  When  the  plane  mirror 
was  used  in  skiascopy  with  plus  2.D  behind  it  at  half  a  meter,  he 
noted  in  the  pupillary  area  a  dotted  ring  concentric  with  the  margin 
of  the  pupil,  with  innumerable  fine  dots  in  the  inclosed  spaces.  The 
ring  moved  with  the  cornea  and  without  parallax.  Under  a  mydriatic 
for  a  wTeek  or  longer  the  uveal  condition  cleared,  the  retino-choroidal 
infiltration  disappeared  and  with  it  the  granular  ring,  which  Risley 
concluded  was  in  Descemet's  membrane  or  its  endothelium,  and  was 
an  extension  of  the  uveal  inflammation  with  impairment  of  nutrition 
at  the  corneal  pole.  Since  that  time,  Risley  has  seen  many  such  cases, 
especially  in  school  children  with  increasing  refraction,  in  some  of 
which  there  have  been  not  only  the  corneal  ring  cloud,  but  also  the 
irregular  diffraction  shadows  and  whirls  of  light  often  seen  in  com- 
mencing conical  cornea,  and  also  in  some  cases  which  had  been  under 
his  care  for  years,  "where  the  meridians  of  the  cornea  had  obviously 
changed  after  the  correcting  glasses  had  been  worn  comfortably  for  a 
considerable  period  of  time:  not  only  the  degree  of  the  astigmatism 
having  increased,  but  the  axis  of  the  correcting  cylinder  formerly  at 

32  Archives  of  Ophthalmology,  May,  1920,  xlix,  No.  3,  p.  268. 

33  American  Journal  of  Ophthalmology,  May,  1920,  vol.  in,  No.  5,  p.  356. 
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60°  had  changed  to  45°  or  even  to  30°  in  one  case.  There  was  marked 
asthenopia,  uveal  disease  and  the  corneal  ring  and  cloud  as  above 
described.  The  corneal  nutrition  had  been  impaired,  the  cornea 
softened  and  unable  to  resist  the  normal  intra-ocular  tension." 

Ocular  Manifestations  in  Botulism,  de  St.  Martin34  reports  the  ocular 
symptoms  in  4  cases  of  botulism,  all  of  whom  had  been  poisoned  by 
eating  of  the  same  preserved  fish  (smoked  trout). 

The  symptoms  observed  were  ptosis,  paralysis  of  external  ocular 
muscles,  mydriasis,  paralysis  of  accommodation,  congestion  of  papilla?, 
contraction  of  visual  fields,  and  asthenopia. 

These  symptoms  were  pronounced  in  all  and  varied  in  duration 
from  six  weeks  to  five  and  a  half  months. 

The  author  believes  that  the  ocular  symptoms  observed  in  his  cases 
when  added  to  the  syndrome  of  botulism  as  given  by  Van  Ermengen, 
should  make  it  possible  to  arrive  at  an  early  diagnosis  and  permit  the 
employment  of  antibotulismic  serotherapy  without  delay. 

Ethylhydrocuprein  Poisoning.  Finoff35  reports  the  unusual  case  of  a 
man,  twenty-three  years  old,  who  had  a  severe  bilateral  pneumo- 
coccic  conjunctivitis.  He  was  instructed  to  use  boracic  acid  thoroughly 
every  two  hours,  and  follow  it  with  a  drop  of  1  per  cent,  optochin  in 
the  conjunctival  sac. 

Thirty-six  hours  after  the  first  instillation,  the  conjunctivitis  became 
aggravated  and  the  lids  more  swollen.  A  fine  vesicular  rash  appeared 
on  the  face,  neck  and  back  of  the  hands  accompanied  by  severe  head- 
ache and  ringing  in  the  ears. 

The  patient  was  very  susceptible  to  quinine,  and  had  suffered  from 
toxic  symptoms  several  times  after  small  doses. 

The  substitution  of  a  10  per  cent,  solution  of  argyrol  for  the  optochin 
was  followed  by  rapid  improvement  of  the  conjunctivitis  and  abatement 
of  toxic  symptoms. 

Amblyopia  from  Carbon  Disulphide  Poisoning.  Terrien36  calls  attention 
to  the  amblyopia  resulting  from  poor  ventilation  of  rooms  in  which 
disulphide  of  carbon  is  used  in  factories.  Two  men  making  mustard 
plasters  (with  a  base  of  solution  of  rubber  and  disulphide)  in  a  poorly 
ventilated  room,  developed  central  scotomata  with  narrowing  of  periph- 
eral fields  as  in  alcohol  or  tobacco  retrobulbar  neuritis,  and  vision 
as  through  a  veil.  There  had  been  no  improvement  after  three  months. 
In  recorded  cases,  33  per  cent,  recovered  and  25  per  cent,  improved. 

Inhaling  the  vapor  causes  the  intoxication,  which  may  also  induce 
vomiting,  colic,  nervous  disturbances,  dizziness,  delirium,  sensation  of 
chilliness  and  of  electric  currents,  tremor  and  even  paralysis. 

Treatment  by  strychnine,  small  doses  of  iodides,  and  diaphoresis, 
with  ample  ventilation  of  workrooms,  is  recommended. 

Dionin  in  the  Treatment  of  Wood  Alcohol  Poisoning.  There  is  scarcely 
any  standardized  treatment  yet  established  for  methyl  alcohol  poisoning. 

34  Ann.  d'Oculistique,  Arpil,  1920. 

35  American  Journal  of  Ophthalmology,  May,  1920,  vol.  m,  No.  5,  p.  300. 

36  Press.  M6d.,  April,  1920,  p.  317.  Abstract,  Journal  of  the  American  Medical 
Association,  June  20,  1920. 
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Fenton37  relates  the  history  of  a  young  professional  man  who  drank  four 
ounces  of  a  mixture  of  90  per  cent,  ethyl  alcohol,  10  per  cent,  methyl 
alcohol,  and  perhaps  2  grains  of  corrosive  sublimate  combined  with 
ginger  ale.  Xo  discomfort  was  noticed  until  he  awoke  next  day  writh 
vision  reduced  to  perception  of  large  objects,  polyuria  and  other  wrood 
alcohol  symptoms.  In  spite  of  general  treatment  with  free  saline 
purges,  diuretics  and  acids,  and  later  by  free  use  of  sodium  bicarbonate, 
Fenton  seems  to  attribute  the  recovery  of  his  vision  to  the  use  of  dionin, 
5  per  cent.  It  is  probable,  however,  that  the  general  measures  were 
more  responsible  for  this  recovery  than  the  dionin,  because,  whatever 
damage  had  been  done  to  the  nerve  cells  could  not  have  been  remedied 
by  the  dionin,  and  elimination  prevented  further  injury  to  them. 

The  Treatment  of  Woo4  Alcohol  Blindness  by  Lumbar  Puncture. 
Zethelins  and  Wersen38  report  7  such  cases  in  4  of  which  the  vision  be- 
came normal  or  almost  normal  after  it  had  been  very  much  diminished. 
In  the  other  3  cases  the  course  wras  unusual  inasmuch  as  the  patients, 
after  a  period  of  complete  blindness  or  considerable  loss  of  sight,  had 
again  reacquired  a  certain  small,  although  not  insignificant,  sharpness  of 
sight. 

It  appears  evident  to  the  authors  that  in  the  4  cases  the  considerable 
improvement  in  vision  occurred  directly  as  a  result  of  the  lumbar 
puncture.  In  2  cases  an  increase  of  sight  occurred  after  each  one  of  the 
repeated  punctures. 

Zethelins39  observed  great  improvement  immediately  following 
lumbar  puncture  in  3  cases  of  methyl  alcohol  blindness,  which  continued 
as  the  punctures  were  repeated,  in  1  case  vision  becoming  normal  in  a 
month.  Wood  alcohol  has  been  found  in  the  spinal  fluid  in  necropsies 
so  that  release  by  puncture  seems  a  logical  proceedure.  Relief  of 
intracranial  pressure  may  also  be  a  factor  in  preventing  further 
absorption. 

The  Eye  Affections  of  Lethargic  Encephalitis.  Dor40  believes  that 
lethargic  encephalitis  is  a  paragrippal  disease  and  that  it  will  some  day 
be  called  somnococcia  because,  while  the  patients  sleep,  often  it  is  the 
exception  for  them  to  be  lethargic.  He  regards  bilaterality  of  the  eye 
affections  as  their  most  striking  characteristic  and  refers  to  three  cases 
in  his  experience  in  which  he  demonstrated  to  his  own  satisfaction  that 
the  convergence  was  due  not  to  a  paralysis  of  the  externi  muscles,  but 
to  a  paralysis  of  divergence  function.  He,  therefore,  believes  that 
autopsies  may  thus  result  in  the  discovery  of  the  center  for  divergence. 
The  disease  cannot  be  a  polioencephalitis,  but  is  a  diffuse  mesencepha- 
litis. 

"All  cases  of  bilateral  ptosis,  of  paralysis  of  accommodation  and  of 
diplopia  coming  on  suddenly  with  high  fever  should  be  questioned  regard- 
ing their  sleep." 

37  American  Journal  of  Ophthalmology,  April,  1919,  p.  284. 

38  Klin.  Monatsbl.  f.  Augenheilk.,  January,  1920,  p.  51. 

39  Hygiea,  Stockholm,  January,  1920,  Rep.  Journal  of  the  American  Medical  Asso- 
ciation, April  17,  1920,  p.  1138. 

40  La  Clin.  Ophth.,  January,  1920. 
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The  Significance  of  Bilateral  Sympathetic  Ophthalmoplegia 
in  Lethargic  Encephalitis.  Cadwalader41  has  seen  2  cases  of  lethargic 
encephalitis  in  which  the  pupils  were  contracted  and  the  palpebral 
fissures  narrowed.  The  pons  and  medulla  are  traversed  by  a  tract 
containing  oculo-pupillary  fibers,  which  passes  through  the  dorso-medial 
region:  a  lesion  of  which  causes  a  contracted  pupil,  narrowing  of  the 
palpebral  fissure  and  slight  retraction  of  the  globe  of  the  same  side. 
"Bilateral  involvement  of  the  sympathetic  fibers  of  the  eyes  can  be 
caused  only  by  a  diffuse  or  inflammatory  lesion  of  the  brain  stem,  so 
that  when  it  is  associated  with  the  characteristic  mental  confusion  of 
lethargic  encephalitis  it  should  be  regarded  as  a  diagnostic  sign  of  the 
disease."     "It  is  not  known  to  occur  in  other  diseases." 

Typical  cases  of  Lethargic  Encephalitis  present  few  difficulties  in 
diagnosis.  However,  Dickson42  suggests  that  perhaps  some  mild  cases 
of  this  disease  have  been  diagnosticated  as  syphilis  of  the  central  nervous 
system  and  reports  two  illustrative  cases;  the  first  a  healthy  man  of 
twenty-six  years  with  a  marked  esophoria  and  negative  Wassermann 
reactions,  who  completely  recovered  under  neurological  treatment.  The 
second  a  thirty-three-year-old  woman  with  typical  unilateral  Argyll- 
Robertson  pupil,  and  normal  muscle  balance,  also  negative  Wasser- 
manns,  which  improved  under  strychnine  and  pituitary  extract. 

Jeanselme43  reported  a  case  to  show  the  resemblance  of  the  clinical 
pictures  of  neurosyphilis  and  lethargic  encephalitis.  The  patient's 
somnolence  when  Jeanselme  made  his  rounds  in  the  morning  disclosed 
the  fact  that  the  assumed  cerebral  syphilis  was  an  attack  of  epidemic 
encephalitis  in  an  old  syphilitic. 

The  Double  Vision  of  Epidemic  (Lethargic)  Encephalitis. 
House44  distinguishes  two  types  of  this  disease.  He  has  seen  10  cases 
of  the  "slow  type,"  with  "double  vision,"  slight  mental  confusion,  at 
times  mild  delirium,  followed  by  other  symptoms,  which  depended 
apparently  on  the  particular  cranial  nuclei  involved"  and  which  har- 
monized with  the  theory  of  invasion  from  the  nasopharynx  and  attack 
of  the  pons  and  surrounding  tissue.  Type  two  (3  cases)  began  with 
head  pain  and  rapidly  developing  acute  delirium,  with  vivid  hallucina- 
tions of  sight  and  hearing,  suggesting  an  invasion  of  the  anterior  part 
of  the  brain,  perhaps  through  the  ethmoid. 

House  considers  the  sense  of  well-being  of  more  significance  than  the 
apathy,  which  latter  usually  began  ten  to  twelve  days  after  the  onset. 

Double  vision  was  present  in  11  cases  during  the  first  week,  seldom 
lasting  more  than  five  days.  In  tuberculous  meningitis  it  seldom 
appears  before  the  end  of  the  second  week.  The  symptom  was  vague, 
sometimes  suggesting  a  general  ophthalmoparesis  rather  than  ophthal- 
moplegia. In  only  one  case  was  the  sixth  distinctly  involved  and  there 
was  also  well-marked  facial  palsy. 

41  Journal  of  the  American  Medical  Association,  May  8,  1920,  74,  No.  19,  p.  1315. 

42  American  Journal  of  Ophthalmology,  August,  1920,  iii,  No.  8,  p.  587. 

43  Semana  Medica  Buenos  Aires,  May  6,  1920;  Abst.,  Journal  of  the  American 
Medical  Association,  September  11,  1920,  p.  774. 

44  Journal  of  the  American  Medical  Association,  February  7,  1920,  p.  373. 
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Fenton45  reported  the  ease  of  a  vigorous  man  with  an  almost  perfect 
health  record  who  sought  advice  for  a  correction  of  presbyopia.  His 
only  complaint  was  of  listlessness  and  discomfort  in  his  ears.  There 
was  no  pain  or  headache.  The  pupils  were  slightly  sluggish  and  the 
fundi  and  nerve  heads  hyperemic. 

Excessive  nictitation  and  unusual  choreic  movements  of  facial  muscles 
were  noted.  Ptosis,  convergent  strabismus,  and  unequal  pupils  appeared 
in  a  few  days.     Death  in  one  week. 

Seqiei  ,.K  ok  Lethargic  Encephalitis.  Of  29  cases  reported  at  the 
Socicte  medicale  des  Ilopitaux,  37  per  cent,  died,  while  of  the  18  cases 
followed  to  date  Deneehau16  reports  only  9  survivors,  4  of  these  being 
left  with  contractures,  uncertain  gait,  ptosis  or  persisting  somnolency. 
Five  recovered  completely  by  the  third  or  fourth  month. 

Of  Denechau's  own  4  cases,  one,  ten  months  later,  still  had  paralysis 
of  both  internal  recti,  tremor  and  cerebellar  disturbances  in  gait.  The 
other  3  seen  at  the  fifth  month  still  had  various  sequelae. 

Dieting  and  hygiene  are  the  main  reliances,  but  Netter  and  L'hermite 
claim  good  results  from  liexamethylenamin  intravenously  and  by  the 
mouth  with  repeated  lumbar  punctures  to  draw  the  drug  into  the 
subarachnoid  spaces. 

Removal  of  Non-magnetic  Foreign  Bodies  from  the  Anterior  Chamber. 
When  a  foreign  body  lies  on  the  iris,  an  incision  is  usually  made  on  the 
limbus  at  the  site  of  the  foreign  body,  and  the  attempt  made  to  seize 
it  with  the  curved  iris  forceps.  In  case  of  failure,  an  iridectomy  is  made 
including  the  foreign  body  in  the  piece  of  iris  removed. 

Goulden47  believes  that  the  failures  of  this  method  are  largely  due  to 
the  fact  that  the  incision  is  not  on  the  same  plane  as  the  iris  and  foreign 
body,  and  therefore  the  points  of  the  forceps  cannot  be  depressed 
sufficiently  to  grasp  the  foreign  body  securely. 

Goulden  makes  a  keratome  incision  over  the  foreign  body  halfway 
between  the  center  and  the  limbus  driving  the  point  toward  the  foreign 
body.  The  wound  may  be  enlarged  by  side  to  side  movements.  The 
foreign  body  is  then  easily  seized  with  toothless  iris  forceps,  and  with- 
drawn. The  iris  does  not  prolapse  into  the  corneal  incision  in  this 
situation.  An  eyelash  lying  on  the  lens  but  not  on  the  iris  was  first 
disengaged  and  gently  coaxed  over  the  iris  by  a  stream  of  saline  solution 
from  the  nozzle  of  a  McKeown's  irrigator. 

A  Method  of  Iridotomy.  Mayo48  divides  his  operation  into  two  steps: 
first,  facing  the  patient  on  the  same  side  as  the  eye,  he  passes  a  long, 
narrow,  bent,  broad  cutting  needle  downward  and  inward  through  the 
limbus,  iris  and  underlying  capsule,  then  upward  and  outward  behind 
the  iris  into  the  pupillary  area  or,  if  this  is  absent,  again  through  the  iris. 
By  deflecting  the  handle,  two  lateral  cuts  are  made  leaving  a  band  of  iris 
and  capsule. 

45  Transactions  of  the  American  Ophthalmology  Society,  1920. 

46  Bulletin  Medical,  January  24,  1920,  p.  69.  Reported  in  Journal  of  the  American 
Medical  Association,  March  20,  1920,  p.  831. 

47  British  Journal  of  Ophthalmology,  May,  1920,  p.  230. 

48  Ibid.,  March,  1920,  p.  124. 
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Second,  a  Tyrell  hook,  properly  bent  is  passed  beneath  the  band, 
which  is  then  drawn  out,  and  removed  with  iris  scissors.  Iris  forceps 
mav  be  substituted  for  the  hook  if  it  slips. 

If  the  coloboma  is  closed  later  by  a  fibrous  band,  it  may  be  severed 
with  iris  scissors  through  a  lateral  incision  at  the  limbus,  when  its  tension 
will  cause  it  to  spring  apart. 

Autoplastic  Restoration  of  Eyebrows.  The  Bowman  lecture  before  the 
Ophthalmological  Society  of  the  United  Kingdom  for  1919  was  delivered 
by  Morax49  who  chose  for  his  subject  his  experience  with  various  opera- 
tions for  the  restoration  of  eyebrows  during  the  war.  In  1920,50  he 
reported  a  case  to  illustrate  the  fact  that  the  brows  are  not  only  useful 
as  an  addition  to  the  physiognomy,  and  a  participant  in  the  expression  of 
the  emotions,  but  also  as  a  protection  from  frontal  perspiration.  The 
patient,  twenty-three  years  old  in  1910  when  he  consulted  Morax,  had 
fallen  into  the  fire  when  two  years  old.  There  was  a  very  marked 
cicatricial  ectropion  of  the  left  upper  lid,  and  a  cicatricial  loss  of  the 
temporal  half  of  the  eyebrow.  The  right  eye  was  normal.  The  left 
was  astigmatic  plus  3.5  D  ax  90  V5  / 10.  In  order  to  restore  the  lost 
half  of  the  brow,  a  pedicled  flap  was  taken  from  the  lower  half  of  the 
nasal  portion  of  the  brow,  turned  to  180  degrees  and  implanted  with 
sutures  in  a  curvilinear  incision.  The  cosmetic  result  was  very  satis- 
factorv,  and  the  patient  no  longer  complained  of  sweat  running  into  the 
eye  from  the  forehead.  The  autoplasty  of  the  upper  lid  was  accom- 
plished by  a  pedicle  flap  from  the  lower  lid. 

In  some  cases  of  complete  loss  of  one  eyebrow  Morax  has  taken,  with 
success,  a  pedicle  flap  from  the  brow  of  the  opposite  side.  When  both 
eyebrows  had  been  destroyed,  but  the  hair  of  the  head  respected,  he  took 
a  pedicled  temporo-frontal  flap  often  of  sufficient  size  and  shape  to 
diminish  cicatricial  retraction  of  the  upper  lid. 

The  autoplasty  of  non-pedicled  hairy  flaps  may  yield  good  results, 
but  they  are  not  so  constant,  and,  even  in  cases  of  success,  a  number  of 
hair-follicles  may  not  survive  the  transplantation. 

The  Use  of  Radium  in  Ocular  Diseases.  Janeway51  states  that  the 
eye  cases  treated  by  radium  in  the  Knapp  Memorial  Hospital  have  been 
limited  to  7  cases  of  sarcoma,  1  of  old  keratitis,  6  of  glioma,  3  of  lid 
nevi,  12  of  vernal  catarrh,  1  of  epibulbar  melanosarcoma,  2  of  epithe- 
liomata  of  the  scleral  conjunctiva  and  60  epitheliomata  of  the  lids. 
Four  of  the  sarcomata  were  intra-orbital.  Two  treated  early  in  their 
experience,  were  not  improved.  One,  a  child  of  six  years,  treated 
recently,  was  much  improved.  Eight  weeks  before,  a  swelling  developed 
in  the  orbit,  pushing  the  eye  downward  and  outward.  Three  treatments 
over  the  eye  produced  almost  a  complete  disappearance  of  the  growth. 
It  recurred,  the  eye  was  removed  and  47  mg.  of  unfiltered  radium  emana- 
tion were  placed  in  the  center  of  the  orbital  cavity  for  twenty-four  hours, 
August  21.  The  child  died  late  in  December  of  meningitis  secondary 
to  mastoiditis,  but  when  last  seen  there  was  no  evidence  of  disease  in 

«»  Transactions  of  the  Ophthalmology  Society  of  the  United  Kingdom,  1919. 
80  Annal.  d'Oculistique,  May,  1920,  clvii,  No.  5,  p.  286. 
«  Arch.  Ophth.,  March,  1920,  p.  156. 
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the  orbit  though  the  severe  inflammation  from  the  treatment  had  not 
disappeared.  Three  cases  of  sarcoma  of  the  choroid  were  treated  and 
the  results  compelled  the  conclusion  that  radium  should  not  replace 
enucleation  in  sarcoma  of  the  uvea,  but  that  recurrences  in  the  orbit 
after  operation  should  be  treated  early. 

One  epibulbar  sarcoma  treated  several  weeks  before  this  report  was 
doing  well.  The  small  size  and  superficial  location  would  indicate  a 
trial  by  radium  before  operation,  and  this  may  also  be  true  within  limits 
of  sarcoma  of  the  iris. 

An  old  chronic  interstitial  keratitis  yielded  no  results  to  seven  radium 
treatments 

Of  the  (')  cases  of  retinal  glioma,  one  a  child  of  four  years,  had  one  eye 
removed  about  December,  1916.  In  April,  1917,  the  other  retina  was 
treated  with  good  results;  4  of  the  other  5  cases  have  been  followed; 
1  twenty  months  old,  with  one  eye  removed  and  the  other,  almost 
completely  destroyed,  was  treated  six  times  with  heavy  dosage.  While 
it  may  have  produced  a  local  destruction  of  the  tumor,  the  child  was 
then  dying  from  cerebral  metastases.  Two  are  still  under  treatment. 
The  remaining  child,  six  and  a  half  years  old,  had  one  eye  removed  and 
the  other  containing  a  moderately  advanced  growth,  was  given  three 
heavy  treatments,  and  though  the  process  was  a  little  more  advanced 
at  first,  Dr.  Knapp  thought  that  it  had  lately  shown  some  improvement. 
However,  the  mother  had  just  reported  that  the  vision  was  becoming 
worse. 

Three  cases  of  nevus  gave  excellent  results.  Little  filtration  is  needed 
in  these  superficial  lesions  and  children  should  receive  short  treatments. 

Twelve  cases  of  vernal  catarrh  were  so  much  improved  as  to  be  regarded 
almost  cured  by  one  treatment,  sometimes  two.  Application  is  made  to 
the  tarsal  conjunctiva  of  a  0.1  mm.  piece  of  lead  accurately  fitting  the 
tarsus  and  evenly  covered  with  the  active  deposit  from  emanation. 

Radium  is  indispensable  to  the  treatment  of  epitheliomata  of  the 
conjunctiva  and  of  the  lids.  The  2  cases  of  the  former  seemed  cured, 
1  in  a  man  fifty-seven  years  old  eight  months  after  the  treatment;  the 
other  in  a  girl  twenty-five  years  old,  after  excision  and  four  .r-rayings 
were  followed  by  recurrence,  showed  no  evidence  of  the  lesion  eight 
months  after  radium  treatment. 

The  60  lid  epitheliomata  gave  equally  brilliant  results,  but  only  in 
the  early  cases  or  mild  recurrences,  radium  curing  the  lesions  with  less 
deformity  than  follows  operation,  often  saving  an  eye  which  operation 
would  not  save,  and  being  very  important  in  preventing  recurrence 
after  operation. 

Artificial  Epistaxis.  When  leeches  became  scarce  during  the  war 
Maddox52  found  that,  in  acute  and  subacute  glaucoma  and  other  con- 
gestions of  the  eyes,  abstraction  of  blood  from  the  nasal  mucous  mem- 
brane often  afforded  speedy  relief;  "while  as  a  preliminary  to  operations 
for  glaucoma  and  cataract  in  hemorrhagic  or  dangerously  plethoric 
individuals,  it  is  of  decided  value." 

52  British  Journal  of  Ophthalmology,  May,  1920,  p.  231. 
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Maddox  has  even  practiced  artificial  epistaxis  in  patients  with 
ophthalmic  hemorrhage  who  also  present  symptoms  of  threatened 
cerebral  apoplexy.  He  at  first  passed  a  narrow  tubular  electrical  lamp 
into  the  opposite  nostril,  but  he  now  passes  a  small  keratome  up  the 
nostril  with  its  back  to  the  septum  and,  when  high  enough,  a  sudden 
turn  of  the  wrist  is  all  that  is  required. 

It  is  remarkable  how  old  remedies  return  under  a  new  form  original 
to  the  modern  physician.  Boisliniere  in  the  early  days  treated  sinus 
headaches  by  causing  nose-bleed  with  a  small  roll  of  mustard  plaster. 

The  Effect  of  Cold  Applied  to  the  Eye.  Howe,53  in  investigating  "The 
coefficient  of  Thernal  Conductivity  of  Eye  and  Orbit,"  had  the  rare 
opportunity  of  making  measurements  of  changes  in  temperature  behind 
and  through  the  eye  when  cold  was  applied  to  the  lids  and  forehead  in  a 
case  of  deep  fistula  in  the  orbit. 

With  his  apparatus,  it  was  possible  to  recognize  variations  of 
0.06°  C.  When  enough  ice  was  applied  to  the  lids  to  cover  them,  the 
temperature  fell  in  sixteen  to  eighteen  minutes  from  37°  C.  to  about 
35°  C.  to  34°  C.  at  a  depth  of  2.75  to  3  cm.  When  the  ice  was  removed, 
the  second  part  of  the  curve  repeated  itself  inversely.  But  if  the  ice 
were  continued,  the  remainder  of  the  graph  approached  a  horizontal 
line  or  a  gentle  gradient. 

"  The  area  covered  by  the  ice,  and  the  rapidity  and  depth  of  the  pene- 
tration of  the  cold  are  in  proportion  to  each  other.  When  the  area  is 
doubled,  the  rapidity  is  approximately  doubled,  up  to  a  depth  of  about 
3  cm." 

Incapacity  from  Injury  of  the  Eyes.  Now  that  states  are  adopting 
workmens'  compensation  acts  and  industrial  insurance  has  become  of 
such  importance  to  the  medical  profession,  a  more  accurate  knowledge 
of  the  results  of  injuries  to  the  eyes  is  necessary  to  the  physician  who 
may  be  called  to  advise  commissions. 

Sidler,  Huguenin54  remarks  that  incapacity  is  generally  regarded  as 
greater  than  it  later  proves  to  be.  One  farmer  had  lost  one  eye  and 
could  only  count  fingers  at  2  meters  with  the  other,  but  was  still  able 
to  manage  his  farm  as  before.  Many  men  gave  up  their  places  in  one 
work-shop  on  account  of  injury  to  the  eyes,  and  took  similar  places 
elsewhere,  some  even  founding  a  similar  business  with  their  compensa- 
tion money.  In  none  of  the  300  cases  investigated  by  him  was  the  other 
eye  later  injured  when  the  men  remained  in  the  same  occupation. 
Fully  85  or  90  per  cent,  resumed  their  former  trade  or  other  work, 
proving  that  only  grave  injuries  necessitate  a  change  of  occupation. 
The  wages  paid  were  the  same  in  81.6  per  cent,  and  of  those  who  had 
resumed  work  with  lower  wages,  over  half  regained  their  former  wages 
in  a  year  or  two.  Ninety  per  cent,  by  the  end  of  two  years  were  getting 
no  less  wages  than  before  the  accident.  Fully  80  per  cent,  had  invested 
the  money  wisely  so  that  the  accident  had  been  really  fortunate  for  them 
financially.     He  rather  surprisingly  holds  that  if  one  eye  is  lost  its  mate 

53  Ophthalmology  Section,  American  Medical  Association,  1920,  p.  134. 
63  Schweizerische  med.  Wchnschr.,  March  18,  1920.     Reported  in  Journal  of  the 
American  Medical  Association,  June  12,  1920. 
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assumes  the  functions  of  botb  and,  aided  by  the  sense  of  touch,  acquires 
practically  the  efficiency  of  stereoscopic  vision.  Physicians  should 
impress  on  the  injured  that  impaired  vision  does  not  necessarily  impair 
efficiency,  since  many  capable  workmen  have  had  poor  vision  from 
birth. 

Otherwise  a  traumatic  neurosis  may  be  started.  A  defect  less  than 
0.75  for  fine  work,  and  0.5  for  coarse  work  does  not  entitle  to  indemnity. 

Graver  injuries  should  be  referred  to  specialists. 

Apostasis  and  Ectropion  of  the  Lower  Lid.  After  recent  burns  and 
wounds,  the  lower  lid  frequently  stands  away  from  the  globe,  and  there 
is  present  a  constant  lacrimation  from  the  exposure  of  the  conjunctiva 
and  displacement  of  the  punctum. 

I  [ay58  provides  a  sling  by  means  of  a  pedicle  flap  taken  from  the  loose 
tissue  between  the  upper  lid  and  the  brow,  which  tends  to  improve  the 
position  of  the  lid  as  a  whole,  and  also  helps  to  invert  the  punctum. 
The  base  of  the  flap  is  placed  above  a  line  drawn  inward  from  the  inter- 
nal canthus,  its  height  being  about  f  inch  above  this  level.  The  flap 
extends  upward,  above  and  parallel  to  the  principal  fold  of  the  upper 
lid  its  size  corresponding  to  the  defect  to  be  remedied.  From  the  base 
of  the  flap  an  incision  is  carried  dowmward  along  the  margin  of  the  lower 
lid.  The  skin  is  freely  undermined,  keeping  as  near  the  surface  as 
possible,  and  any  cicatricial  tissue  is  divided  sufficiently  to  allow7  the  lid 
to  lie  easily  against  the  globe.  Before  turning  down  the  flap  it  should 
be  slightly  incised  on  its  lower  side  at  the  base  and  undermined  a  little 
at  the  base  to  facilitate  turning.  The  flap  should  be  kept  thin  for 
esthetic  reasons. 

The  lid  is  finally  hitched  up,  the  flap  put  slightly  on  the  stretch,  and 
sutured  with  silk  near  the  lid  margin  and  horsehair  or  gossamer  silkworm 
elsewhere. 

The  free  movement  of  the  upper  lid  is  not  hindered  and  the  scars  are 
invisible  in  a  few  weeks. 

If  necessary,  both  ends  can  be  treated  simultaneously,  or  a  continuous 
strip  can  be  taken  with  a  base  at  each  end  to  be  brought  down  for  a 
complete  new7  covering  of  the  whole  lowrer  lid. 

The  Form  of  Syphilitic  Irregularity  of  the  Pupil.  Rasquin56  refers  to 
the  publication  in  1919  by  Dujardin  and  Rasquin57  of  their  observations 
on  pupillary  irregularities  stating  that  they  have  examined  to  date  824 
cases  in  which  syphilis  has  been  clearly  demonstrated  by  the  more  exact 
modern  methods.  Cases  in  which  there  were  present  synechia?,  were 
excluded.  In  107  patients  they  found  the  elliptic,  more  often  oblique, 
form  described  by  Brown-Sequard  and  Terson  as  an  early  and  charac- 
teristic sign  of  tabes  generally  affecting  the  twro  eyes.  Anisocoria 
existed  almost  constantly  (104  times).  While  certain  normal  pupils 
have  not  a  distinct  circular  form,  they  are  most  often  oval  vertically,  but 
when  the  real  deformity  is  pronounced,  there  is  generally  alteration  of  the 
reflexes  (96  times). 

55  British  Journal  of  Ophthalmology,  August,  1920,  iv,  No.  8,  p.  368. 

56  Ann.  d'Oculistique,  March,  1920,  clvii,  No.  3,  p.  162. 
67  Progressive  Medicine,  June,  1920,  page  362. 
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The  most  frequent  form  is  an  obtuse  angled  ("a  grand  angle") 
irregularity  which  occurred  647  times  or  79  per  cent.  The  pupillary 
circle  assumes  the  aspect  of  a  polygon  with  arched  sides,  which  may  be 
of  unequal  length.  (To  distinguish  this  form  from  irregular  pigmenta- 
tion at  the  pupillary  border  it  is  best  to  examine  the  patient  in  the  dark 
room.)  It  is  present  in  all  stages  of  syphilis.  It  almost  always  precedes 
the  elliptic  form  and  is  found  independently  of  all  other  pupillary  symp- 
toms, and  without  anisocoria  (192  times) .  Sometimes  it  affects  one  eye, 
more  frequently  both  eyes. 

In  the  remaining  70  cases,  they  found  the  more  diverse  forms  without 
definite  type,  e.  g.,  the  acutely  notched  pupils  recognizable  at  a  distance; 
generally  these  marked  deformities  are  accompanied  by  anisocoria  (06 
times)  and  alterations  of  the  reflexes  (67  times).  They  are  most  often 
found  in  advanced  syphilis. 

X-ray  Treatment  of  Follicular  Conjunctivitis.  Coutard  and  Oftret,58 
reasoning  that  the  .r-ray  should  have  a  selective  action  on  a  conjunctivitis 
made  up  of  mesodermic  and  young  elements,  selected  a  marked  case  of 
follicular  conjunctivitis  in  a  young  man,  and  treated  one  eye  (the  other 
being  left  untreated  in  order  to  compare  results)  with  highly  filtered 
.T-rays.  Seven  irradiations,  during  two  months,  were  made  and  a  com- 
plete cure  is  reported.  Microscopical  examination  of  a  fragment  of 
conjunctiva  was  made  before  treatment  and  another  after  treatment, 
the  latter  showing  the  cellular  infiltration  and  conjunctival  lesions  to 
have  cleared  up. 

They  conclude  from  their  experience  in  this  case  that  for  superficial 
lesions'  7  millimeters'  thickness  of  aluminum  will  obviate  the  irritation 
of  the  conjunctiva,  and  the  falling  out  of  the  lashes,  even  when  con- 
siderable intensity  of  rays  is  used. 

Brush  Treatment  for  Trachoma.  In  applying  Howley's59  aspirating 
cannula,  Guiral60  finds  that  the  addition  of  a  dentist's  circular  motor 
brush  scrapes  off  the  sago-like  elevations  more  perfectly,  without  the 
slightest  harm  to  the  mucosa.  He  applies  it  under  ether  and  compresses 
the  lid  to  expel  the  blood.  He  then  applies  the  vacuum  cannula  to  all 
secretions,  blood,  etc. 

Disturbances  in  the  Anterior  Part  of  the  Eye-ball  by  X-rays  in  the 
Treatment  of  a  Choroidal  Sarcoma.  Fischhoeder61  reports  a  case  <>t 
choroidal  sarcoma,  who  refused  operation;  following  which  ten  ravings 
were  given  between  January  5  and  January  15,  and  then  a  second  series 
of  similar  intensity  between  February  16  and  March  26. 

Eight  days  after  the  close  of  the  second  series  of  raying,  there  developed 
a  conjunctivitis.  There  also  occurred,  lying  in  all  layers  of  the  cornea, 
punctate  opacities,  which  slowly  extended  from  below  upward  and 
corresponded  to  the  picture  of  parenchymatous  keratitis.  The  super- 
ficial surface  was  stippled  and  slightly  uneven.     On  the  twenty-first 

68  Ann.  d'Oculistique,  April,  1920. 
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day  after  there  could  be  made  out,  in  addition,  small,  granular,  rather 
white  opacities  in  the  cornea,  which  evidently  lay  in  the  epithelium  and 
roughened  the  surface.  The  cornea  appeared  like  an  opalescent  glass 
sprinkled  with  line  sand.  While  these  granular  opacities  disappeared 
after  a  few  days,  the  deep  punctate  spots  remained,  gathered  together  in 
part  in  the  next  weeks  to  small  nebuhv,  became  more  faint  and  gradually 
diminished. 

Besides  the  appearances  in  the  cornea,  one  found  in  the  patient,  for 
the  first  time  on  the  twenty-first  day  after  the  termination  of  the  second 
series  of  ravings,  macular  changes  in  the  form  of  elongated  cords, 
between  which  lay  sausage-like  dilatations  of  the  vessel  lumens  which 
were  confirmed  with  the  Zeiss  Loupe.  This  affected  chiefly  the  smallest 
vessels  and  was  especially  evident  in  the  marginal  capillary  network. 

Free  Dermic  Grafts  for  the  Correction  of  Cicatricial  Ectropion.  In 
cicatricial  ectropion,  the  tendency  of  the  deformity  to  increase  through 
contraction  of  scar  tissue  and  the  overflow  of  tears  must  be  corrected 
by  operation  according  to  Wheeler.62 

"  He  has  used  a  transplantation  of  free  dermic  grafts  as  offering  the  most 
satisfactory  method  on  the  ground  that  "Skin  characteristics  are  carried 
better  by  grafts  made  up  of  epidermic  and  true  skin  than  can  be  possible 
by  tranplanting  grafts  of  epidermis  only,  without  the  elements  of  true 
skin;"  and  also  that  pedicle  flaps  not  uncommonly  give  the  patient  a 
grotesque  appearance  because  they  must  be  taken  thick  in  order  not  to 
imperil  their  life,  which  even  then  may  occur  from  passive  congestion. 
The  life  of  thin  free  grafts  depends  only  on  proper  contact  with  under- 
lying tissues  and  anemia  is  quickly  followed  by  new  vascularization. 
*  The  Thiersch  (epidermic)  grafts  are  best  suited  to  cases  of  severe 
burns  of  the  face  with  loss  of  normal  color  and  texture  in  which  they 
usually  match  well  the  surrounding  burned  skin. 

True  skin  from  the  inner  surface  of  the  arm  is  the  most  difficult  to 
take  and  prepare  and  takes  several  months  to  take  on  proper  color, 
sometimes  never  matching  accurately.  The  next  choice  is  the  inlay 
from  the  temple,  which  matches  immediately,  and  fairly  well  in  texture, 
but  inlays  from  the  upper  into  the  lower  lid  fill  all  requirements  immedi- 
ately. "Little  wrinkles  and  creases  form  easily  and  two  weeks  after 
transplantation  it  is  actually  impossible,  in  some  cases,  to  be  sure  of  the 
outline  of  the  grafts  without  putting  the  tissues  on  the  stretch."  The 
widest  graft  was  20  mm.  and  the  longest  40  mm. 

A  skin  incision  a  few  mm.  from  the  lid  margin  is  made  of  about  the. 
same  length  as  the  palpebral  fissure.  Subcutaneous  scar  tissue  must  be 
thoroughly  removed.  Lash  follicles,  tarsus  and  conjunctiva  should  not 
be  injured  nor  muscular  tissue  sacrificed  unnecessarily.  If  the  globe 
has  been  enucleated  the  lid  margin  should  be  anchored  upward  and 
backward  to  the  orbital  contents  in  a  position  of  overcorrection.  If  the 
globe  remains,  the  lids  are  sewed  together  following  the  method  of 
Weeks:  three  small  3  mm.  long  corresponding  areas  are  denuded  in  the 
margins  of  the  upper  and  lower  lids  and  sutures  placed  to  hold  them  in 
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apposition.     Passed  through  little  rubber  plates,  they  will  not  cut  into 
the  skin. 

Adhesive  plaster  above  and  below,  or  relaxation  sutures,  then  puts  the 
raw  surface  on  the  stretch.  "There  should  be  no  ligatures  in  this  bed 
and  no  opening  into  the  conjunctival  sac." 

If  taken  from  the  arm,  the  graft  should  be  about  one-third  larger  than 
the  stretched  bed,  but  that  from  the  temple  or  upper  lid  need  only  be 
slightly  larger  than  the  bed.  The  graft  must  not  be  injured  by  forceps 
or  by  pinching  with  anything.  All  subcutaneous  tissue  is  snipped  away 
after  the  graft  has  been  laid  on  a  gauze  pad  saturated  with  warm  salt 
solution.  The  graft  should  then  look  anemic.  It  is  then  sewed  in 
position  by  paraffined  silk. 

A  thin  smear  of  vaseline  is  applied,  then  rubber  tissue  with  a  few 
perforations  along  the  palpebral  fissure  for  drainage  of  the  conjunctival 
secretion.  Gauze  fluff  and  snug  clapboard  adhesive  strips  covered  by  a 
firm  bandage  complete  the  dressing.  After  two  weeks,  massage  and 
vaseline  are  applied  daily  until  the  graft  is  pliable.  The  adhesions 
between  the  lids  are  left  for  three  months  or  more. 

A  Small  Improvement  in  Skin  Grafting.  Maddox63  finds  that  in  some 
cases  the  cutting  of  Thiersch  grafts  is  facilitated  by  first  painting  the 
skin  with  a  thin  even  layer  of  flexible  collodion,  which  stiffens  the 
epidermis,  so  that  it  moves  over  the  knife  with  less  crumpling. 

The  Character  and  Treatment  of  Scrofulous  Inflammations  of  the  Eye. 
Wolff64  understands  "  scrofula  to  be  a  particular  form  of  tuberculosis, 
viz.,  of  the  system  of  the  lymphatic  glands."  Pulmonary  affections  are 
rare.  V.  Pirquet  is  positive  in  90  to  100  per  cent,  of  all  of  these  eye  cases. 
The  non-ulcerating  phlyctenule  contains  neither  tubercle  bacilli  nor 
staphylococci. 

Wolff  believes  that  certain  clinical  facts  are  left  unexplained  by  the 
theories  of  Straub,  that  phlyctenules  are  formed  by  the  cooperation  of 
tubercle  toxins  and  poisons  of  other  bacteria,  e.  g.,  staphylococcus 
aureus  or  that  debris  of  tubercle  bacilli  can  produce  an  attenuated 
tuberculosis;  and  of  Rubert,  who  believes  that  in  addition  an  external 
irritant  is  necessary,  as  toxins  of  staphylococci,  chemical  substances, 
diseases  of  the  nose  or  irritation  by  light;  and  of  Stargardt  who  thinks 
that  phlyctenules  are  real  tuberculosis,  with  a  special  degree  of  immunity 
present;  and  of  Weekers  who  believes  that  they  are  caused  by  tubercu- 
lous toxins. 

1.  Scrofula  is  a  localization  of  tubercle  in  lymph  glands,  yet  phlyc- 
tenules do  not  accompany  other  organic  tuberculosis— pulmonary, 
abdominal  or  of  the  kidneys. 

2.  Benign  tuberculosis  of  the  eye  almost  exclusively  occurs  in  scro- 
fulous individuals,  i.  e.,  those  who  have  or  have  had  swollen  lymph 
glands  of  the  neck  and  head. 

3.  Metastasis  does  not  explain  the  usual  unilaterality  of  scrofulous 
eyes. 

4.  Phlyctenules    sometimes    appear    in    scrofulous    children    after 

•»  British  Journal  of  Ophthalmology,  May,  1920,  p.  231. 
M  Ibid.,  February,  1920,  p.  53. 


390  CHARLES:  OPHTHALMOLOGY 

Calmette's  test  of  instilling  tuberculin,  and  once  Wolff  has  seen  one 
follow  x-raying  of  the  lymph  glands  of  the  neck. 

Wolff,  therefore,  believes  the  phlyctenular  eye  has  formerly  had  a 
tuberculosis  cured  by  the  natural  resistance  of  the  organism,  and  has 
become  thus  sensitized  and  then  reacts  to  poisons  mobilized  from  the 
lymph  glands,  under  unfavorable  surroundings  or  after  such  diseases  as 
measles. 

Wolff  lias  had  no  success  in  attempting  to  diminish  the  hypersensi- 
tiveness  by  tuberculin,  and  has  had  some  success  in  the  removal  of  the 
glands  surgically.  However,  the  drawbacks  to  the  operation  are  often 
so  great  that  he  then  attempted  treatment  of  the  glands  with  the  .r-ray. 

In  9  of  14  patients,  the  results  were  good,  the  exposure  taking  place 
every  three  weeks  after  filtering  through  an  aluminum  filter  of  5  mm.  and 
exclusion  of  secondary  rays  by  means  of  felt.  At  the  utmost  4  H  were 
given. 

Recovery  may  be  hastened  by  aspiration  of  pus  from  the  softened 
glands.     The  general  condition  of  the  patients  also  improved  markedly. 

The  Vascular  Type  of  Scrofulous  Keratitis.  Bonnefon65  makes  a  dis- 
tinction between  scrofulous  keratitis  and  phlyctenular  keratitis.  When 
bloodvessels  occur,  always  pathologically,  in  the  cornea,  he  considers 
them  as  a  part  of  the  process  of  either  attack  or  defense  although  we 
cannot  admit  that  vascularization  is  other  than  a  means  of  defence. 

The  Use  of  Mercurochrome  220  in  Ophthalmology.  Lancaster,  Burnett 
and  Gaus,66  state  thatmercurochome  220  is  a  compound  of  fluorescein  and 
mercury,  combining  the  penetrating  quality  of  the  former  wTith  the 
germicidal  effect  of  the  mercury  and  avoiding  the  irritation  attending 
the  use  of  its  more  common  salts. 

It  was  devised  by  Young  and  Schwartz,  urologists,  and  Edwin  White, 
the  chemist,  who  found  that  11  per  cent,  solution  caused  no  irritation 
in  the  conjunctival  sac  of  rabbits.  Sections  of  the  mucous  membrane 
of  the  bladder,  which  had  been  exposed  five  minutes  to  a  1  per  cent, 
solution  in  the  living  animal  showed  staining  of  the  cytoplasm  of  the 
epithelial  cells  and  submucosa,  in  some  places  even  the  muscularis. 

Germicidal  tests  in  urine  under  careful  precautions  showed  that  a 
1  :  1000  solution  kills  Staphylococcus  aureus  in  one  minute  while  other 
drugs  require  one  hour;  1  :  100  solution  kills  Staphylococcus  aureus 
almost  instantly  while  1  :  100  protargol  failed  in  one  hour  and  1  :  10 
argyrol  required  five  minutes.  A  series  of  cases  of  obstinate  cystitis 
and  pyelitis  were  rapidly  sterilized.  Therefore,  it  seemed  advisable 
to  test  the  drug  in  ophthalmic  diseases.  In  acute  conjunctivitis  a  1  per 
cent,  or  2  per  cent,  solution  was  instilled  from  three  to  ten  times  daily. 
Secretion  of  mucus  and  pus  more  rapidly  diminished  than  is  usual  under 
the  use  of  zinc  sulphate,  boric  acid,  argyrol  or  mercuric  chlorid.  Con- 
junctivitis following  operation  and  the  use  of  a  bandage  responded 
promptly  to  1  per  cent,  solution  three  times  a  day. 

The  authors  reported  4  cases  of  pneumococcus  ulcers,  which  were 
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rather  unconvincing  because  the  other  remedies  used  in  conjunction 
with  the  mercurochrome  have  also  effected  cures  in  such  cases. 

Gonorrheal  ophthalmia  will  be  reported  later. 

Ten  per  cent,  solution  was  used  in  two  applications  and  then  5  per  cent, 
every  two  hours.  The  limited  number  of  cases  shows  a  shorter  time 
required  in  gonorrheal  ophthalmia  neonatorum  when  mercurochrome 
is  used.  Still  "from  the  laboratory  tests,  mercurochrome  220  will 
promptly  kill  bacteria  in  water  less  promptly,  but  still  surely  in  serum, 
but  still  less  promptly  in  pus;  and  we  may  readily  believe  that  in  a 
stream  of  pus  actively  forming,  the  germicidal  solution  would  be  even 
more  handicapped." 

Clapp  and  Martin67  reported  the  recovery  of  4  cases  of  ophthalmia 
neonatorum  treated  by  mercurochrome  220,  the  improvement  seeming 
to  be  more  rapid  than  under  other  treatment.  A  2  per  cent,  solution 
can  be  used  with  only  a  slight  feeling  of  burning  for  a  few  seconds. 
The  red  stain  is  no  more  objectionable  than  that  of  argyrol  and  is  never 
permanent. 

Trichiasis  Resulting  from  Trachoma.  Raoulx  of  Toulon68  during  a 
sojourn  in  Morocco,  operated  on  307  eyes  for  trichiasis  resulting  from 
trachoma. 

The  method  used  was  that  of  Panas,  slightly  modified.  This  modifi- 
cation is  not  claimed  to  be  an  improvement  over  the  original  in  final 
results,  but  the  author  recommends  its  simplicity,  and  rapidity  of 
execution— points  of  advantage  where  one  operates  without  assistance, 
and  in  a  country  where  this  ocular  affection  is  so  prevalent. 

Technic:  Instillation  of  10  per  cent,  cocain,  and  of  1  per  cent,  collar- 
gol;  clean  lids  with  soap.  Inject  1  c.c.  of  1  per  cent,  cocain  and  6  per 
cent,  adrenalin  solution.  Seize  the  lid  with  chalazion  forceps,  the 
center  of  its  oval  at  the  point  where  the  trichiasis  is  most  pronounced, 
and  incise  the  skin  with  a  bistoury  parallel  with  the  lid  margin,  4  or  5 
mm.  distant,  care  being  taken  to  have  the  flap  of  the  same  width  through- 
out. Dissect  the  skin  of  the  superior  and  inferior  lips ;  incise  the  tarsus  at 
the  bottom  of  the  skin  incision  through  its  thickness,  and  also  through 
the  conjunctiva.  Suture  as  indicated  by  Panas— the  central  one  first, 
and  unless  the  cicatricial  retraction  of  the  tarsus  is  too  pronounced, 
one  suture  on  either  side  suffices.  Finally,  if  the  contraction  of  the 
orbicularis  is  very  strong,  a  section  with  scissors  is  made  at  the  external 
angle.  Knot  the  threads  without  making  them  too  tight,  instil  1  per 
cent,  collargol  and  apply  a  dry  dressing.  The  first  dressing  is  made 
two  days  after,  and  the  threads  removed  in  eight  to  ten  days. 
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Artificial  epistaxis,  384 
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value  of  position  in  opera- 
tive treatment  of,  26 
following  appendicectomy,   123 
undescended  testicle  associated 
with,  48 
internal,  recurrent,  following  gastro- 
enterostomy, 54 
paraduodenal,  43 

patients,  minor  points  in  care  of,  29 
radical  cure  of,  results  of  operation 

for,  57 
umbilical,  46 

ventral,  post-operative,  36 
Herniation,  internal,   after   gastroenter- 
ostomy, 110 
Heterophoria,  relation  of  sighting  eye  to 

measurement  of,  369 
Histamine  as  a  cause  of  shock,  74 
Hyperthyroidism,  314 
symptoms  of,  314 
Hypophysis,  tumors  of,  radium  in,  377 
Hypothyroidism,  318 

clinical  manifestations  of,  3 18 
frequency  of,  318 
treatment  of,  319 


Ileum,  ulcer  of,  118 
Ileus,  duodenal,  arterio-mesenteric,  120 
Incisions,  abdominal,  80 
Inclusions,  umbilical,  85 
Infants,  peritonitis  in,  acute  general,  88 
Infection,    focal,    in    appendix,    uveitis 
dependent  upon,  367 
tubal,  treatment  of,  222 
Infections,  acute,  acidosis  in,  297 
ether  in,  84 

focal,  role  of,  in  sympathetic  ophthal- 
mia, 374 
Influenza,  abdominal  complications  of,  64 
thrombosis  of  retinal  veins  following 
371 
Inguinal  hernia,  direct,  17 

undescended  testicle  associated 

with,  48 
value  of  position   in  operative 
treament  of,  26 
Intestinal  diverticula,  116 
obstruction,  119 
polyposis,  129 
resection,  118 
stasis,  122 
Intestine,  large,  125 
cancer  of,  13 
diverticula  of,  117 
loops  of,  distended,  drainage  of,  120 
small,  diverticula  of,  117 
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Intra-abdominal  hemorrhage  in  nephritis, 
86 
vessels,  surgery  of,  95 
Intrathoracic  goiter,  307 
Intussusception  during  typhoid,  122 
Iridotomy,  a  method  of,  382 
Iritis,   experimental,   and    its  treatment 
with  foreign  protein  36 
gonorrheal,  radical  cure  of,  366 


Jaundice,  pathology  of,  140 

significance  of,  143 
Jejunocolic  fistula,  109 
Jejunum,  ulcer  of,  118 
Joslin  preparatory  fat-free  dieting  in  dia- 
betes, 291 


Keratitis,  scrofulous,  vascular  type  of, 
390 

Knitting-needle  method  of  closing  abdom- 
inal incisions,  83 


Lacrimal  duct,  atresia  of,  congenital,  366 
Leucorrhea,  radiotherapy  in,  208 
Leukanemia,  360 
Leukemia,  myelogenous,  acute,  357 

x-rays  in,  360 
Leukocyte  picture  at  high  altitude,  356 
Leukocytes,  356 
Leukocytic  reaction  in  acute  infections, 

356 
Lipomas,  perirenal,  retroperitoneal,  99 
Lithiasis,  pancreatic,  155 
Liver,  138 

abscess  of,  139 

carcinoma  of,  139 

cirrhosis  of,  139 

function  study,  141 

ptosis,  138 
Lumbar  puncture  in  wood-alcohol  poison- 
ing, 380 
Lymphadenitis,  mesenteric,  99 


M 


Malignancy  in  gall-bladder  disease,  153 
Management  of  cervical  stump,  219 
Megacolon,  125 
Mesenteric  lymphadenitis,  99 

tumors,  98 
Mesentery,  rupture  of,  98 
Metabolism,  basal,  320 

calcium,  251 

determinations,  value  of,  in  general 
internal  diagnosis,  321 
Methemoglobinemia,  341 
Microorganisms  in  etiology  of  cancer  of 
uterus,  179 


Miners'  nystagmus,  376 
Minor  points  in  care  of  hernia  patients,  29 
Muscle  balance,  prolonged  ocular  occlu- 
sion in  revealing  errors  of,  369 
Myoma  uteri,  operative  treatment  of,  216 


N 


Nephritis,  intra-abdominal  hemorrhage 

in,  86 
Nephrolithotomy,   contra-indications  to, 

237 
Nervous  system  in  pellagra,  272 
Neuroallergic  conjunctivitis,  366 
Neuroretinitis,  syphilitic,  373 
Newborn,  hemorrhagic  tendency  in,  344 
Nitrous  oxide  anesthesia,  70 
Nolf's  proteose  therapy  in  dysentery,  128 
Nutrition,  Pirquet  system  of,  249 
Nutritional  edema,  253 
Nutritive  value  of  proteins  of  barley,  oat, 

rye  and  wheat,  249 
Nystagmus,  miners',  376 


Obliteration  of  aorta,  95 
Obstruction  of  hepatic  veins,  95 
intestinal,  119 
by  volvulus,  120 
Occluded  renal  tuberculosis,  238 
Occlusion     of     central     retinal     artery, 
relieved  by  corneal  paracentesis,  371 
Ocular  disease,  radium  in,  383 

manifestations  in  botulism,  379 
Omentum,  torsion  of,  97 
Operating    methods    in    direct    inguinal 

hernia,  28 
Operations  in  cases  of  choked  disk,  370 
Operative  treatment  of  myoma  uteri,  216 

in  tabetic  gastric  crisis,  100 
Ophthalmia,  sympathetic,  374 

r&le  of  focal  infections  in,  374 
Optic  nerve,  diseases  of,  in  ophthalmic 

hospital  in  Madras,  369 
Optic-nerve  disturbances  in  diseases  of 

posterior  nasal  sinuses,  373 
Ovarian  transplantation,  228 

therapy,  229 
Ovaries,  227 
Ovary,  cystic,  227 


Packs,  gauze,  in  belly,  84 
Pancreas,  154 

carcinoma  of,  157 

cysts  of,  156 

a  supplementary,  154 
Pancreatic  conditions,  diagnosis  of,  155 

lithiasis,  155 
Pancreatitis,  154 

in  an  annular  pancreas,  154 

chronic,  155 
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Paraduodenal  hernia,  43 
Parasites,   intestinal,   in  acute   appendi- 
citis, 122 
Pellagra,  261 

blood  in,  272 
blood-pressure  in,  273 
edema  in,  272 
etiology  of,  263 

gastro-intestinal  symptoms  of,  269 
nervous  system  in,  272 
onset  of,  269 

postmortem  findings  in,  273 
skin  lesions  in,  270 
symptomatology  of,  269 
treatment  of,  275 
diet  in,  275 
drugs  in,  276 
food  in,  275 
rest  cure  in,  276 
urine  in,  273 
Pelvic   inflammatory   disease,    conserva- 
tion in,  223 
Peritoneal  cavity,  surgery  of,  86 
Peritoneum,  absorption  from,  86 
Peritonitis,  86 
bile,  88  _ 
diagnosis  of,  86 

diffuse,  surgical  treatment  of,  87 
in  infants,  acute  general,  88 
pneumococcus,  88 
treatment  of,  86 
Pernicious  anemia,  348 
Pineal  body,  325 

function  of,  325 
enlargement,  symptoms  of,  327 
Pirquet  system  of  nutrition,  249 
Pituitary,  323 

and  diabetes  insipidus,  325 
disorders,  non-surgical  treatment  of, 

378 
and  scleroderma,  324 
Pneumococcus  peritonitis,  88 
Pneumoperitoneum,  65 
Poisoning,  ethylhydrocuprein,  379 
Polycythemia,  354 
Polypi,  umbilical,  85 
Polypoid  adenoma  of  stomach,  110 
Polyposis,  intestinal,  129 
Portal  thrombosis,  95 
Post-operative  complications,  77 
pulmonary  complications,  78 
thrombo-embolism,  79 
ventral  hernia,  36 
Pregnancy,  relation  of,  to  cancer  of  uterus, 

180 
Prolapse  of  rectum,  137 

of  uterus,  219 
Protein,  foreign,  in  treatment  of  experi- 
mental iritis,  367 
Proteose  therapy,   Nolf's,  in  dysentery, 

128 
Pruritus  ani,  operation  for,  235 

vulva,  operation  for,  235 
Pseudomyxoma  peritonei,  89 
Ptosis,  liver,  138 

Pulmonary  complications,  post-operative, 
78 


Pulmonary  infarction  following  gyneco- 
logical operations,  220 
Pupil,  syphilitic  irregularity  of,  form  of, 

386 
Purpura,  342 

in  infectious  diseases,  342 
in  pneumococcus  pneumonia,  342 
with  visceral  symptoms  simulating 
appendicitis,  343 
Pyloric  exclusion,  110 

stenosis,  congenital  hypertrophic,  101 


Radiotherapy  in  bleeding  from  uterus, 
206 
in  cancer  of  uterus,  181 

dosage  in,  182 
in  leucorrhea,  208 

in  non-malignant  conditions  of  uterus, 
205 
Radium,  effect  of,  on  cervical  carcinoma, 
182 
experimental  work  with,  213 
in  ocular  disease,  use  of,  383 
personal    views    on,    in    cancer    of 

uterus,  191 
treatment,  disagreeable  sequellse  of, 

207 
in  tumors  of  hypophysis,  377 
Rectal  absorption  of  glucose,  85 
Rectum,  carcinoma  of,  133 

plastic  operations  upon,  138 
prolapse  of,  137 
Reinfusion  of  extravasated  blood,  77 
Relation  of  sighting  eye  to  measurement 

of  heterophoria,  369 
Renal  glycosuria,  294 

tuberculosis,  occluded,  238 
Resection,  intestinal,  119 

sigmoid,  133 
Retinal  hemorrhages,  recurrent,  372 
pigment,  loss  of,  370 
tuberculosis,  371 
Retroperitoneal  perirenal  lipomas,  99 

sarcoma,  1O0 
Roentgen  rays,  lethal  dose  of,  in  cancer 
of  uterus,  196 
and  radium  combined  in  cancer 
of  uterus,   197 
therapy  in  cancer  of  uterus,  195 
Roentgenology  of  appendix,  123 
Roentgenotherapy  in  benign  bleeding,  215 
Ruptured   ovarian   cyst   without   symp- 
toms, 228 


S 


Sacral  anesthesia,  69 
Sarcoma  of  appendix,  125 

retroperitoneal,  100 

of  stomach,  112 
Scrofulous  inflammations   of  eye,   char- 
v  acter  of,  389 

treatment  of,  389 

keratitis,  vascular  type  of,  390 
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Scurvy,  I'Tti 

clinical  manifestations  of,  279 

rt  iology  <>f,  —  T « > 
Selenium     in     treatmenl     of     inoperable 

cancer  of  uterus,  200 
Serum  treatmenl  of  hemophilia,  346 
shock,  hemorrhage  as  a  cause  of,  73 

histamine  as  cause  of,  74 

substitute  for  blood  in,  75 

surgical,  70 

acidosis  as  a   factor  in  produc- 
tion of,  72 
Sigmoid  resection,  133 
Sinuses,  nasal,  posterior,  optic  nerve  dis- 
turbances in  diseases  of,  372 
Skin  grafting,  a  small  improvement  in,  38 

lesions  in  pellagra,  270 

preparation  of,  for  operation,  80 
Spleen,   157 

abscess  of,  335 

transplantation  of,  158 

t  raumatic  lesions  of,  333 
Splenectomy,  339 

effect  of,  on  antibody  production,  159 

indications  for,  158 
Splenomegaly,  hemolytic,  338 

septic,  chronic,  336 
Stasis,  intestinal,  122 
Stenosis  of  small  intestine,  121 
Sterilization,  indications  for,  223 
Stomach,  100 

acute  dilatation  of,  78 

carcinoma  of,  111 

disease,  resection  of  vagus  in,  100 

polypoid  adenoma  of,  110 

sarcoma  of,  112 
Subphrenic  abscess,  90 
Suprarenals,  160,  329 

edema  and,  161 

function  of  medullary  portions  of,  329 

hemorrhage  into,  330 

physiology  of,  l60 
Surgical  shock,  70 
Swimming-bath  conjunctivitis,  365 
Sympathetic  ophthalmia,  374 
Syphilis,  biological  tests  for,  63 
Svphilitic  irregularity  of  pupil,  form  of, 
386 

neuroretinitis,  373 


Tabetic  gastric  crisis,   operative  treat- 
ment in,  100 

Telangiectasia,  hemorrhagic,  hereditary, 
344 

Testicle,    undescended,    associated    with 
inguinal  hernia,  48 

Thrombo-embolism,  post-operative,  79 

Thrombosis,  portal,  95 

of  retinal  veins  following  influenza, 
371 

Thvmus,  tumors  of,  302 

Thyroid,  307 

Thyroiditis,  acute,  313 

Torsion  of  omentum,  97 


Trachoma,  brush  treatment  of,  387 

trichiasis  from,  391 
Transmission  of  eye  defects  induced   in 
rabbits    by    means    of    lens-sensitized 
fowl  serum,  368 
Traumatic  lesions  of  spleen,  333 

suprapubic  hematoma,  86 
Trichiasis  from  trachoma,  391 
Trichomonas  vaginalis  vaginitis,  233 
Trigonitis  in  female,  242 
Tuberculosis,  abdominal,  91 

renal,  occluded,  238 

retinal,  371 
Tumors  of  hypophysis,  radium  in,  377 

mesenteric,  98 

of  thymus,  302 
Typhoid  intussusception  during,  122 


U-laparotomy  incision,  83 
Ulcer  duodenal,  103 
gastric,  103 
gastrojejunal,  108 
of  jejunum  and  ileum,  118 
Umbilical  concretions,  85 
hernia,  46 
inclusions,  85 
polypi,  85 
Umbilicus,  ecchymosis  in  upper  half  of,  85 
Undernutrition  in  children,  247 
Ureter,  disposition  of,  in  surgical  opera- 
tions, 241 
Ureters,  vaginal  palpation  of,  240 
Urine,  glucose  in,  improved  test  for,  293 

in  pellagra,  273 
Uterus,  bleeding  from,  radiotherapy  in, 
206 
cancer  of,  171 

causes  of,  177 
clinical  experiences  in,  184 
general  considerations  of,  179 
inoperable,   treatment  of,   with 

selenium,  200 
microorganisms  in  etiology  of, 

179 
radiotherapy  of,  181 

dosage  of,  182 
radium,  effect  of,  on  cervical,  182 

personal  views  of ,  191 
relation  of  pregnancy  to  growth 

of,  180 
roentgen  rays  in,  lethal  dose  of, 
196 
and  radium  combined 

in,  197 
therapy  of,  195 
surgical  treatment  of,  201 

technic  in,  202 
treatment  of,  resume  of,  198 
non-malignant  conditions  of,  205 
radiotherapy  in,  205 
prolapse  of,  219 
Uveitis  defendent  upon  focal  infection  in 
appendix,  367 
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Vaccination,  multiple,  of  eyelids  365 
Vagina,  congenital  absence  of,  operation 

for,  232 
Vaginal  palpation  of  ureters,  240 
Vaginitis,  trichomonas  vaginalis,  233 
Vagus,  resection  of,  in  stomach  disease, 

100 
Veins,  hepatic,  obstruction  of,  95 

retinal,     thrombosis     of,     following 
influenza,  371 
Ventral  hernia,  post-operative,  36 
Vesicovaginal  fistula,  230 
Viability  of  colon,  133 
Viscera,  abdominal,  surgery  of,  97 
Vitamins,  257 

fat-soluble,  257 

water-soluble,  259 
Volvulus,  obstruction  by,  120 

sigmoid,  121 


Vulvitis,  erosive,  235 
Vulvovaginitis  in  children,  treatment  of, 
234 


W 


Water-soluble  vitamins,  259 
Wounds,  abdominal,  suppurating,  treat- 
ment for,  84 
Wood-alcohol  poisoning,  dionin  in  treat- 
ment of,  379 
lumbar  puncture  in,  380 


X-ray  treatment  of  follicular  conjuncti- 
vitis, 387 
X-rays  in  choroidal  sarcoma,  disturbances 
in  anterior  part  of  eyeball  by,  387 
in  myelogenous  leukemia,  360 
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